?00028 -R8 SDMS Ta'SOLOGY DOCUMENT LABEL
Site /

Site Name &l‘;m{mzef
Key words _\) ¢ a4 i ER A 559750
P N ‘

Qualifier: + nternal
Privileged: Y /(N laim .
Submitted by: Date l Q % QSZ;Q b

SCREENING ECOLOGICAL RISK ASSESSMENT
FOR RICHARDSON FLAT TAILINGS
PARK CITY, SUMMIT COUNTY, UTAH

February 2002

N

QED 874,
F
%.

Prepared for the:

United States Environmental Protection Agency
Region VIII
999 18" Street, Suite 500
Denver, CO 80202

Prepared by:

Syracuse Research Corporation
Environmental Science Center - Denver
999 18" Street, Suite 1975
Denver, CO 80202




TEXT



-DRAFT-

SCREENING ECOLOGICAL RISK ASSESSMENT
FOR RICHARDSON FLATS TAILINGS
PARK CITY, SUMMIT COUNTY, UTAH

February 2002

Prepared for the:

United States Environmental Protection Agency
Region VIII
999 18" Street, Suite 500
Denver, CO 80202

Prepared by:

Syracuse Research Corporation
Environmental Science Center - Denver
999 18" Street, Suite 1975
Denver, CO 80202




“»Nd

This page intentionally left blank.



DRAFT

TABLE OF CONTENTS

1.0 INTRODUCTION ..o, e

1-1

Ll PUIPOSE . .o 1-1

L2 S COPE o 1-1

1.3 Organization .. ... .. ... ...t e e e 1-1

2.0 SITE CHARACTERIZATION ...ttt it itniintetiensnennenaennns 2-1
2.1 SHELOCAION . . . ot e 2-1

2.2 Site DesCrIPtON . ...ttt e e 2-1

221 S0urces ... ... 2-2

222 SiteFeatures .. ...... ... 2-2

2.2.2.1 Main Embankment and Containment Dikes ................. 2-2

2222 DiversionDitches .. ... ... .. .. . .. . o 2-2

2.2.2.3 Off-Impoundment Tailings ...................... ... ..... 2-3

223 SHe ACHIVITIES ... ... 2-3

2.23.1 Impoundment Integrity Analyses . ......................... 2-3

2232 SoilCoverofTailings ............. ... .. iiiiiiinn.. 2-3

2.2.2.3 Wedge Buttress Reinforcement . .......................... 2-4

2224 FenCing .. ...ttt e 2-4

h) 2.2.2.5 Diversion Ditch Reconstruction . . ......................... 2-4
’ 2.3 Regulatory HiStOTy . . ..ot e 2-5
2.4 SiteEnvironmental Setting ... ..... ... .. . e 2-5

2.4.1 Topography and Surrounding Land Use . .. ......................... 2-3

2.4.2  Geology and Hydrogeology . ...... ... ... .. . .. . .. .. ... 2-5

2421 GeOlogY i 2-5

2422 Hydrogeology .. ...t e 2-6

2423 Hydrology ... ..o oo e 2-6

243 Climate ........ . ... 2-6

244 Ecology .. ... ... 2-6

2441 AquaticCommumity ... ........c.ooeuiuinienenennenennnn. 2-6

2442 Tearestrial Community .. ......covrientninennnnnenn.. 2-7

2.4.43 Threatened or Endangered Species ............... .. ...... 2-7

3.0 DATA SUMMARY AND EVALUATION ... iiiiiiiiiiiiiiiiiiiiiinnneannns 3-1
31 Tallings Data . ... 3-1

3.2 SoilsData .. ... e 3-1

3.2.1 On-Impoundment Soils .. ... . ... . . . . . . . . 3-1

3.2.2  Off-lmpoundment Soils . ... ... ... . . .. .. 3-2

3.2.3  Background Soils ... ... ... . ... 3-2

3.3 Surface Water Data . . ... .. .. 3-3

344 Sediment Data . ... ... ... e 3-6

35 Seep Data .. ... e 3-7

N

SERA for Richardson Flat Tailings i February 2002



/‘” DRAFT
3.6 Groundwater Data .. ... ...t 3-7
3.7 Biological Tissue Data . ... ... ... .. e 3-7
3.8 Summary of Analytical Data .. .......... ... .. ... i 3-7
4.0 SCREENING LEVEL PROBLEM FORMULATION .......coiiiiiiiiiiiinnennnen 4-1
4.1 SiteConceptual Model .. ... .. .. .. 4-1
4.1.1 Source Media ...... .. . . . . . . 4-1
4.1.2  Migration Pathways (Release Mechanisms) . ........................ 4-2
4.1.3  Secondary Source Media ............ ... . .. .. .. . .. .. .. oo, 4-2
4.1.4  Potentially Exposed Receptors and Exposure Pathways ............. .. 4-2
4.14.1 Suspended SoilandDust ........... .. .. ... ... ... ..., 4-3
4.1.4.2 Surface Soiland Tailings ......... ... ... ... ... 4-3
4.143 Tarestrial Food Chain ............... ... ... oo, 4-4
4.1.44 SurfaceWater ........ ... 4-4
4145 Sediment .. ... ...ttt e 4-5
4.14.6 AquaticFoodChain ........... .. ... .. ... ... .. 4-6
4 14T SOOPS .ot e e 4-6
4.2 Selection of Contaminants of Potential Concern .. ............................ 4-8
4.2.1  Screeming Steps . .. .. .. 4-8
4.2.1.1 Eliminate Contaminants Never Detected . ................... 4-8
4.2.1.2  Retain Contaminants Detected that are Bioaccumulative . ..... 4-8
' } 4.2.1.3 Eliminate Contaminants Detected Infrequently ............... 4-8
' 4.2.1.4 Eliminate Contaminants that are Considered to be Physiological
Electrolytes ... ... ... i 4-9
4.2.1.5 Eliminate Contaminants Detected at Concentrations less than
Background ......... ... 4-9
4.2.1.6 Eliminate Contaminants with Maximum Concentrations less than an
Established Level of Concern . ........... ... .. ... ......... 4-9
4.2.2  Application of COPC Selection Methodology .. ..................... 4-10
4221 SurfaceWater ....... ... ... . 4-10
4222 Sediment ............ . i 4-10
4223 Soilsand Taillings ...........ci i 4-11
423 Summary .. ... e 4-11
4.3 Identification of Assessment and Measurement Endpoints . . ................... 4-12
4.3.1 Identified Goals for the Screening Ecological Risk Assessment ... ... ... 4-12
4.3.2  Identification of Assessment and Measurement Endpoints ... ... ... .. .. 4-13
5.0 SCREENING LEVEL EXPOSURE ASSESSMENT ......c.ciiiiiiiiiiiiineneenns, 5-1
5.1 Aquatic Receptors .. ... .. ..t 5-
S Surface Water . ... .. . 5-1
5.1.2  Sediment ... ... 5-1
5.2 Terrestrial Plants and Soil Fauna .. ..... ... .. ... .. .. ... .. . .. ... 5-2
52,1 Soils .o 5-2
5.2.2 0 08€8DS . o 5-2

SERA for Richardson Flat Tailings i February 2002



.-

53 Wildlife . ..o e 5-2
5.3.1 Identification of Representative Wildlife Species . .................... 5.2
5.3.2  Estimation of Doses Associated with Ingestion of Surface Water or Seep

Water . . . . . 5-4
5.3.3  Estimation of Doses Associated with Ingestion of Sediments .. .......... 3-4
5.3.4  Estimation of Doses Associated with Ingestion of Soils/Tailings .. ... . ... J-3
5.3.5 Estimation of Doses Associated with Ingestion of Food Items ... ... .. L. 3-3
5.3.5.1 Benthic Invertebratesand Fish .. ........................... 5-6
53.52 Terestrial Plants ......... ... .. o . 5-7
5.3.5.3 Terrestrial Invertebrates (Earthworms) ...................... 5-8
5354 SmallMammals ......... . ... i 5-8
6.0 SCREENING LEVEL EFFECTS ASSESSMENT .. ....iitiitiiiiiiiiinerenncnans 6-1
6.1 Toxicity Benchmarks for Aquatic Receptors .. ........... ... ... ... .. ... . ... 6-1
6.1.1  Screening Benchmarks for Surface Water and Seeps ... ............... 6-1
6.1.2  Screening Benchmarks for Sediment ... . ... ... .. ... ... .. ... .. ... ... 6-2
6.2 Toxicity Benchmarks for Amphibians .. .......... ... ... ... ... ... ... ...... 6-5
6.3 Plant Toxicity Benchmarks .......... ... .. . . . . 6-5
6.3.1 Screening Benchmarks for Soil . ...... ... ... . . .. . . . . ... . .. ... ... 6-35
6.3.2  Screening Benchmarks for Water . .......... ... .. ... ... .. ....... 6-6
6.4 Soil Fauna Toxicity Benchmarks .. ....... . ... ... . . . .. .. . 6-6
6.5 Wildlife Toxicity Reference Values (TRVS) . ...... ... ... ... .. 6-7
7.0 SCREENING LEVEL RISK CHARACTERIZATION .....c..ciiiiiiiienninneannns 7-1
7.1 Aquatic ReCeptors .. ... i e 7-1
7.1 Surface Water .. ... . . . 7-1
7.1.1.1  Screening Evaluation forFish ............................ 7-4
7.1.1.2  Screening Evaluation for Aquatic Invertebrates .............. 7-5
7.1.2  Sediments .. ... .. ... 7-5
7.1.2.1 Hazard Quotients ............ ... .. iii i 7-6
7.1.2.2  Mean Probable Effect Concentration Ratio .. ................ 7-8
713 Seep Water . ..... .. .. 7-9
7.2 Amphibians . .. ... 7-10
7.2.1  Surface Water .. ... .. .. ... 7-11
722 Seep Water .. ... ... ... 7-13
7.3 Plants ... 7-14
731 S0il o 7-14
7.3.2  Segp Water ..... ... ... . 7-13
74  Soll Fauna . ... ... 7-16
7.5  Wildlife ReCeptors ... ... it i i i e e e 7-18
7.5.1  Surface Water ... ... ... .. . . . 7-18
7.5.2  Sediment ... ... ... .. 7-19
7.5.3  Seeps .. e 2220

7.5.4 SOl . 7-2

SERA for Richardson Flat Tailings il February 2002



7.5.5 Food Chain ........ .. . .. . i 7-22

7.5.5.1 Benthic Invertebrates ............... ... i, 7-22

7.5.5.2 Fish oo 7-22

7553  Plants . ... 7-23

7554 Earthworms .. ... . . 7-24

7.5.55 SmallMammals ........... . 7-24

7.5.6  Wildlife Summary .. ... .. ... . . . e 7-25

7.6 Summary of SERA Results ......... .. 1-26

8.0 UNCERTAINTIES .. . e e e e 8-1
8.1 Uncertainties in Problem Formulation ........... ... ... .. 8-1

8.1.1  Selection of RecepIors . ... ... i e e 8-1

8.1.2  Selection of Exposure Pathways .. ... ......cuuiiiin e, 8-1

8.1.3  Exposure Pathways that could not be Evaluated . ..................... 8-1

8.1.4  Selection of Ecological Contaminants of Potential Concern (COPCs) ... .. 8-2

8.2  Uncertainties in EXposure ASSESSMENt . ... .. ...ttt 8-2

8.2.1 Environmental CORCENtrations .. ........ ... iunienaneennnenn. 8-2

8.2.2  Lack of Data on Extent of Contamination in Seeps .. .................. 8-3

8.2.3  Limited Data on the Extent of Contamination in the Wetlands ........... 8§-3

8.2.4 Limited Analyses of Soil Samples .. ... ... . . 8-3

8.2.5 Lack of Data on Extent of Contamination in Biological Tissues . . ... ... .. 8-3

8.2.6  Wildlife Exposure Factors ........ .. ... .. . 0. .. 8-3

'} 8.2.7  Estimation of Doses for Terrestrial Wildlife . .. ....................... 8-4
' 8.3  Uncertainties in Effects ASSeSSMENt . ... ... it 8-4
8.3.1 General Use of Toxicity Screening Benchmarks . ...................... 8-4

8.3.2  General Use of Sediment Toxicity Benchmarks ....................... 8-4

8.3.3  Absence of Toxicity Benchmarks . .. .. ... ... .. . . i 8-5

8.3.4  Absence of Wildlife TRVs ... .. . i 8-5

8.3.5 Derivation of Wildlife TRVS . ... ... i S-6

8.4  Risk Characterization . . . ... ...ttt it et et e 8-6

9.0 DATA GAPS AND RECOMMENDATIONS ... ... . . . i 9-1
0.1  SIlver Creek ... e e e 9-1

9.2 Wetland Area and Embankment ... ... .. .. . . . . . i 9-2

9.2.1 Analytical Dara .. ........ ... 9-2

9.2.2 Biological Data ... ......... ... . . 9-2

9.2.3  Toxicological Data ... ..... ... ... . i 9-2

9.2.4  Biological Tissue Data . ......... .. . i, 9-3

9.3  South Diversion Ditch . ... .o 9-3

9.3.1 Analytical Data . ... ....... ... e 9-3

9.3.2 Biological Data .. ......... ... it 9-4

9.4  Onand Off-Impoundment SOIIS .. ... .. ot 9-4

10,0 REFERENCES ... itiiiiiiiiitiittatatssoecsassststsnenonsnsassssensanse 10-1

L.

SERA for Richardson Flat Tailings iv February 2002



DRAFT

Figure 1-1
Figure 1-2
Figure 1-3

Figure 2-1
Figure 3-1
Figure 3-2
Figure 3-3
Figure 3-4
Figure 3-5
Figure 3-6
Figure 3-7

Figure 3-8
Figure 3-9
Figure 4-1
Figure 4-2
Figure 4-3
Figure 6-1
Figure 7-1
Figure 7-2
Figure 7-3a

Figure 7-3b
Figure 7-3c
Figure 7-4a
Figure 7-4b
Figure 7-4¢
Figure 7-5

Figure 7-6

Figure 7-7

Figure 7-8a
Figure 7-8b

Figure 7-8c

LIST OF FIGURES

Richardson Flat Tailings Site Location Map

General Process for the Screening Ecological Risk Assessment (SERA)

Eight Step Process Recommended in Ecological Risk Assessment Guidance for
Superfund (ERAGS)

Richardson Flat Tailings Site Map

RMC On-Impoundment Soil, Tailings, & Sediment Sampling L.ocations

RMC Oftf-Impoundment Soil Sampling Locations

RMC Study Area Sampling Locations

RMC Background Soil Sampling Locations

Ecology & Environment (1993) Surface Water and Sediment Sampling Locations
Upper Silver Creek Watershed

USEPA (2001a) Upper Silver Creek Watershed Surface Water and Sediment Sampling
Locations

UPCM Surface Water Monitoring Locations

RMC On-Impoundment Surface Water and Groundwater Sampling Locations
Ecological Site Conceptual Model

Off-Impoundment Cover Soils Map

Ecological Screening Methodology for COPC Selection

Relationship Between PEC Quotient and Incidence of Toxicity in Freshwater Sediments
Hazard Quotient (HQs) for Aquatic Receptors from Direct Contact with Surface Water
Concentrations of Cadmium, Lead, and Zinc in the Upper Silver Creek Watershed
Comparison of Dissolved Cadmium Concentrations with Species Mean Acute and
Chronic Values for Fish

Comparison of Dissolved Lead Concentrations with Species Mean Acute and Chronic
Values for Fish

Comparison of Dissolved Zinc Concentrations with Species Mean Acute and Chronic
Values for Fish

Comparison of Dissolved Cadmium Concentrations with Genus Mean Acute and Chronic
Values for Benthic Invertebrates

Comparison of Dissolved Lead Concentrations with Genus Mean Acute and Chronic
Values for Benthic Invertebrates

Comparison of Dissolved Zinc Concentrations with Genus Mean Acute and Chronic
Values for Benthic Invertebrates

Sediment Hazard Quotients (HQs) for Aquatic Receptors

Hazard Quotients (HQs) for Aquatic Receptors from Direct Contact with Seeps
Contribution of COPC HQs from Direct Contact with Surface Water to the Total HI for
Amphibians

Comparison of Total Arsenic Concentration with Species Toxicity Values for Amphibians
Comparison of Total Copper Concentrations with Species Toxicity Values for
Amphibians

Comparison of Total Lead Concentration with Species Toxicity Values for Amphibians

SERA for Richardson Flat Tailings v

February 2002



N’

e

DRAFT

Figure 7-8d

Figure 7-8e
Figure 7-9

Figure 7-10
Figure 7-11

Figure 7-12
Figure 7-13
Figure 7-14

Figure 7-15
Figure 7-16
Figure 7-17
Figure 7-18

Figure 7-19
Figure 7-20
Figure 7-21
Figure 7-22

LIST OF FIGURES
(Continued)

Comparison of Total Mercury Concentration with Species Toxicity Values for
Amphibians

Comparison of Total Zinc Concentration with Species Toxicity Values for Amphibians
Contribution of COPCs HQs from Direct Contact with Seeps to the Total HI for
Amphibians

Plant Hazard Quotients (HQs) for Direct Contact with Soils and Tailings
Contributions of COPCs to the Total HI for Plants from Direct Contact with Soils and

. Tailings

Contributions of COPCs to the Total HI for Plants from Direct Contact with Seep Water
Soil Fauna Hazard Quotients (HQs) for Direct Contact with Soils and Tailings
Contributions of COPCs to the Total HI for Soil Fauna from Direct Contact with Soils
and Tailings

Contribution of Each COPC to the Total HI for Ingestion of Sediment by Wildlife
Contribution of Each COPC to the Total HI for Ingestion of Seep Water by Wildlife
Contribution of Each COPC to the Total HI for Ingestion of Soil/Tailings by Wildlife
Contribution of Each COPC to the Total HI for Ingestion of Benthic Invertebrates by
Wildlife

Contribution of Each COPC to the Total HI for Ingestion of Fish by Wildlife
Contribution of Each COPC to the Total HI for Ingestion of Plants by Wildlife
Contribution of Each COPC to the Total HI for Ingestion of Earthworms by Wildlife
Contribution of Each COPC to the Total HI for Ingestion of Small Mammals by Wildlife

SERA for Richardson Flat Tailings vi

February 2002



2

DRAFT

Table 3-1
Table 3-2
Table 3-3
Table 3-4
Table 3-5
Table 3-6

Table 3-7
Table 3-8
Table 3-9
Table 3-10
Table 3-11
Table 4-1
Table 4-2
Table 4-3
Table 4-4
Table 4-5
Table 4-6
Table 4-7
Table 4-8
Table 5-1
Table 5-2
Table 5-3
Table 5-4
Table 5-5
Table 5-6
Table 5-7
Table 5-8
Table 6-1
Table 6-2
Table 6-3
Table 6-4
Table 6-5
Table 6-6
Table 6-7
Table 6-8
Table 7-1
Table 7-2
Table 7-3
Table 7-4
Table 7-5

LIST OF TABLES

Summary of Analytical Results for Site Tailings

Summary of Analytical Results for On-Impoundment Cover Soils

Summary of Analytical Results for Off-Impoundment Soils

Summary of Analytical Results for Background Soils

Summary of Analytical Results for Surface Water Collected by E&E (1993)
Summary of Analytical Results for Surface Water Collected by USEPA (2001a) for the
Silver Creek Watershed

Summary of Analytical Results for Surface Water Collected by UPCM

Summary of Analytical Results for Surface Water Collected by RMC

Summary of Analytical Results for Sediments

Summary of Analytical Results for Groundwater Monitoring Wells

Summary of Analytical Parameters Across Media Types and Sampling Programs
Summary of Soil Cover Thickness for On-Impoundment Soils

Screening Benchmarks for Aquatic Receptors

Screening Benchmarks for Terrestrial Receptors

Selection of Surface Water COPCs for Aquatic Receptors

Selection of Surface Water COPCs for Terrestrial Receptors

Selection of Sediment COPCs for Aquatic Receptors

Selection of Sediment COPCs for Terrestrial Receptors

Selection of Soil and Tailings COPCs for Terrestrial Receptors

Surface Water Exposure Point Concentrations for Aquatic Receptors and Amphibians
Sediment Exposure Point Concentrations for Aquatic Receptors

Seep* Water Exposure Point Concentrations for Aquatic Receptors and Amphibians
Exposure Factors for Representative Wildlife Species

Surface Water Exposure Point Concentrations for Wildlife

Sediment Exposure Point Concentrations for Wildlife

Soil and Tailings Exposure Point Concentrations for Wildlife

Estimated Concentrations of COPCs in Food Items for Wildlife

Ambient Water Quality Criteria for Aquatic Receptors

Sediment Toxicity Benchmarks

Screening Toxicity Benchmarks for Amphibian Receptors for Aqueous Exposures
Phytotoxicity Benchmarks for Soil Exposures ’

Phytotoxicity Benchmarks for Aqueous Exposures

Soil Fauna Toxicity Benchmarks for Soil Exposures

Uncertainty Factors Used in deriving Wildlife TRVs

Summary of Ingestion TRVs for Wildlife Receptors

Surface Water Hazard Quotients (HQs) for Aquatic Receptors

Summary of Species-Mean Toxicity Reference Values for Fish

Summary of Genus-Mean Toxicity Reference Values for Aquatic Macroinvertebrates
Sediment Hazard Quotients (HQs) for Aquatic Receptors

Calculation of Mean Probable Effect Concentrations for Sediments

SERA for Richardson Flat Tailings vii February 2002



DRAFT

Appendix A
Appendix B
Appendix C
Appendix D
Appendix E
Appendix F

Appendix G

LIST OF APPENDICES

Raw Data Summary (**electronic database files available on request**)
Wildlife Exposure Factors

Estimation of Wildlife Food Item Concentrations

Derivation of Wildlife Toxicity Reference Values (TRVs)

Calculation of Exposure & Hazard for Wildlife Receptors

Calculation of Hazard for Plants from Direct Contact with Soil/Tailings

Calculation of Hazard for Soil Fauna from Direct Contact with Soil/Tailings

SERA for Richardson Flat Tailings ix February 2002



DRAFT

LIST OF ACRONYMS AND ABBREVIATIONS

ASARCO American Smelting and Refining Company

ATSDR Agency for Toxic Substances and Disease Registry

AUF Area Use Factor

AVS Acid Volatile Sulfide

AWQC Ambient Water Quality Criteria

BAF Bioaccumulation Factors

BCC Bioaccumulative Contaminant of Concern

BG Background

BIC Bechtel Jacobs Company

BOM Bureau of Mines

BSAF Biota-Sediment Accumulation Factors

BW Body Weight

CCME Canadian Council of Ministries of the Environment

CERCLA Comprehensive Environmental Response, Compensation, and Liability Act Information
System

COPC Contaminant of Potential Concern

DF Dietary Fraction

dw Dry Weight

E&E Ecology & Environment, Inc.

EC50 Effective Concentration for 50% of the Study Organisms

ED50 Effective Dose for 50% of the Study Organisms

EPA United States Environmental Protection Agency

EPC Exposure Point Concentration

ERA Ecological Risk Assessment

ERAGS Ecological Risk Assessment Guidance for Superfund

ERL Effects Range Low

ERM Effects Range Median

GLWQG Great Lakes Water Quality Guidance

GW Groundwater

HI Hazard Index

HQ Hazard Quotient

HRS Hazard Ranking System

IR Ingestion Rate

IRIS Integrated Risk Information System

LC50 Lethal Concentration for 50% of the Study Organisms

LOAEL Lowest Observed Adverse Effect Level

LOEC Lowest Observed Effect Concentration

MW Monitoring Well

NEC No Effect Concentration

NOAA National Oceanic and Atmospheric Administration

NOAEL No Observed Adverse Effect Level

SERA for Richardson Flat Tailings X February 2002



e’

DRAFT

NPL
OEA
ORNL
PCV
PEC
PEL
RCRA

RFD

RUFS
RMC
SAP
SCM
SEC
SEM
SERA
SET
SQG
SW
TAL
TDS
TEC
TEL
TMDL
TRV
TSS
UCL

UPCM

USC
USDOI
USEPA
USFWS

LIST OF ACRONYMS AND ABBREVIATIONS

(Continued)

National Priorities List

OEA Research, Inc

Oak Ridge National Laboratory

Park City Ventures

Probable Effects Concentration
Probable Effects Level

Resource Conservation and Recovery Act
Richardson Flat

Reference Dose

Richardson Flat Tailings

Remedial Investigation/Feasibility Study
Resource Management Consultants
Sampling and Analysis Plan

Site Conceptual Model

Sediment Effects Concentration
Simultaneously Extractable Metals
Screening Ecological Risk Assessment
Severe Effects Threshold

Sediment Quality Guidelines

Surface Water

Target Analyte List

Total Dissolved Solids

Threshold Effect Concentration
Threshold Effects Level

Total Maximum Daily Load

Toxicity Reference Value

Total Suspended Solids

Upper Confidence Limit

Uncertainty Factor

United Park City Mines

URS Operating Services, Inc.

Upper Silver Creek

United States Department of the Interior
United States Environmental Protection Agency
United States Fish and Wildlife Service
X-Ray Fluorescence

SERA for Richardson Flat Tailings Xi

February 2002



F

DRAFT

SERA for Richardson Flat Tailings

xii

February 2002



3

-

DRAFT

1.0 INTRODUCTION

1.1 Purpose

This document is a screening level evaluation of potential risks to ecological receptors at the Richardson Flat
Tailings (RFT) Site located near Park City, Utah (Figure 1-1). The purpose ofthe Screening Ecological Risk
Assessment (SERA) is to identify the potential for adverse effects (risks) to ecological receptors resulting
from exposure to contaminants released as a result of past mining activities. If potential risks are identified,
then a more detailed Baseline Ecological Risk Assessment (ERA) may be warranted. The SERA process
consists of four general steps: Problem Formulation, Exposure Assessment, Effects Assessment, and Risk
Characterization (Figure 1-2).

The screening level problem formulation and risk characterization results are used to identify: 1) theneed for
a more detailed assessment; and, 2) the specific types of data needed to complete a more detailed
assessment. The SERA is not intended to support any final quantitative conclusions about the magnitude of
potential ecological risks identified in the screening-risk procedure(s).

1.2 Scope

This SERA is completed in accordance with current United States Environmental Protection Agency
(USEPA) guidance for performing ecological risk assessments, in general (USEPA, 1998 and USEPA, 1992),
and specifically, under the Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA) (USEPA, 1997). The SERA is completed according to the recommended eight-step process
presented in the Ecological Risk Assessment Guidance for Superfund (ERAGS) (Figure 1-3). Figure 1-3 is
shaded to show which portions of the ERAGS process are addressed by this document for the RFT Site.

In accordance with USEPA guidance, this SERA is intentionally simplified and conservative. The
conservatism allows for elimination of only those contaminants, receptor pathways and environmental media
that are below a level of concern and for which there is high confidence of no adverse effects (risks).
However, if the SERA indicates that contaminant concentrations in a particular medium are within a range
of concern, it is appropriate to conclude that a potential for risk does exist and that a more refined ecological
risk evaluation is needed to identify and quantify the actual risk(s).

1.3 Organization

The SERA is organized into ten sections. In addition to this introductory section, the SERA contains the
following chapters or sections:

Section 2 This section provides the site characterization, which includes the site location, description,
regulatory history, and environmental setting.

SERA for Richardson Flat Tailings 1-1 February 2002
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Section 3

Section 4

Section 5

Section 6

Section7

Section 8

Section 9

Section 10

This section provides a description of the available analytical data for the RFT Site including
the nature and extent of contamination present in tailings, soils , surface water, sediments,
and seeps (groundwater).

This section provides the screening level problem formulation which includes discussions
about the site conceptual model (SCM) selection of contaminants of potential concern
(COPCs), and identification of assessment and measurement endpoints.

This section presents the screening level ecological exposure assessment for aquatic
invertebrates, fish, amphibians, terrestrial plants, soil invertebrates, and wildlife receptors.

This section presents the screening level ecological effects assessment for aquatic
invertebrates, fish, amphibians, terrestrial plants, soil invertebrates, and wildlife receptors.
This includes descriptions of toxicity screening benchmarks for aquatic receptors
(invertebrates, fish and amphibians) for surface water, seeps and sediments and for
terrestrial plants and soil invertebrates for soils. The ecological effects assessment for
wildlife identifies toxicity reference values (TRVs) or doses of contaminants by ingestion
that are associated with no observed adverse effects or a lowest observed adverse effect.

This section presents the screening level risk characterization for aquatic invertebrates, fish,
amphibians, terrestrial plants, soil invertebrates, and wildlife receptors. aquatic and terrestrial
wildlife receptors.

This section presents and discusses the uncertainties associated with each of the steps of the
SERA.

This section discusses the data gaps present in the SERA and provides recommendations for
the collection of data and analyses for completing a more detatled or baseline ecological risk

assessment (ERA). The recommendations are based on the findings of the SERA.

This section presents references used in the SERA.
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2.0 SITE CHARACTERIZATION

2.1 Site Location

The RFT Site is located 1.5 miles northeast of Park City, Utah occupying about 700 acres in a small valley
in Summit County, Utah (Figure 1-1). The RFT site is part of the Park City Mining District where silver-
laden ore was mined and milled from the Keetley Ontario Mine as well as other mining operations (RMC,
2001a). Tailings were deposited into an impoundment covering 160 acres of the 700 acre property just east
of Silver Creek. Tailings were deposited to the impoundment from the mill by use of a slurry pipeline from
1975 through 1981. Mining and milling operations ended in 1982.

2.2 Site Description

Tailings were first placed on RFT Site prior to 1950 (RMC, 2000a). Historical aerial photos confirm that
tailings have been present at the flood plain tailings pile as early as 1953 (USEPA, 1991). The mill tailings
present consist of mostly of sand-sized particles of carbonate rock with some minerals containing silver, lead,
zinc and other metals. Few specific details are available concemning the configuration and operation of the
historic tailings pond (prior to 1950) but certain elements are apparent. From time to time, tailings were
transported to the Site through three distinct low areas on the southeast portion of the Site. Over the course
of time, tailings materials settled out into the low areas that were ultimately left outside and south of the
present impoundment area constructed in 1973 to 1974 (RMC, 2001b).

In 1970, Park City Ventures (PCV), a joint venture partnership between Anaconda Copper Company and
American Smelting and Refining Company (ASARCO) entered into a lease agreement with United Park to
use the Site for disposal of additional mill tailings from renewed mining in the area. PCV contracted with
Dames & Moore to provide construction specifications for reconstruction of the Site for continued use as a
tailings impoundment (Dames & Moore, 1974). The state of Utah approved the Dames & Moore plan and
the current impoundment area was constructed in 1974 (RMC, 2000a). Before disposing of tailings on the
Site, PCV installed a large earthen embankment along the western edge of the existing tailings impoundment
and constructed perimeter containment dike structures along the southern and eastern borders of the
impoundment to allow storage of additional tailings. PCV also installed a diversion ditch system along the
higher slopes north of the impoundment and outside of the containment dike along the east and south
perimeter of the impoundment to prevent surface runoff from surrounding land from entering the
impoundment (RMC, 2001b). Dames & Moore recommended that special engineered seepage control
devices be installed at the base of the main embankment. PCV did not follow this recommendation (Dames
& Moore, 1974).

PCV conveyed tailings to the impoundment by a slurry pipeline from its mill facility located south of the Site.
Over the course of operation, approximately 420,000 tons of tailings were disposed of at the Site. PCV failed
to follow recommendations for disposal of the slurry in the impoundment (to place tailings along the perimeter
of the impoundment and move towards the center) and placed a large volume of tailings near the center of
the impoundment in a large, high-profile, cone-shaped feature.EAfter cessation of operations in 1982, the
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presence of the cone-shaped feature resulted in prevailing winds form cutting into the tailings and the tailings
becoming wind-borne (RMC, 2001b). G Y s e
N T g

The RFT Site is currently under the ownership of United Park City Mines (UPCM) (RMC, 2000a). UPCM
is a consolidation of Silver King Coalition Mines Company and Park Utah Consolidated Mines Company,
formed in 1953 (RMC, 2000a).

2.2.1 Sources

There are two known sources of contamination at the RFT Site. These include the tailings impoundment
previously described and a flood plain taiiings pile. The flood plains tailings pile is located immediately west
of'the tailings impoundment and covers about 6 acres along the banks of Silver Creek (USEPA, 1991). This
source is reported to be located on the western side of Silver Creek about 300 feet upstream of the
confluence of Silver Creek with the wetland area and extends from there for about 2500 feet upstream. The
USEPA and the State of Utah have both observed tailings entering Silver Creek from the flood plain tailings
pile (USEPA, 1991). According to analyses performed in 1985 and 1989, the flood plain tailings pile contains
arsenic, cadmium, copper, lead, mercury, silver, and zinc (USEPA, 1991).

2.2.2 Site Features

The Focused Remedial Investigation/Feasibility Study (RI/FS) Workplan prepared by RMC in May 2000,
provides detailed information on the RFT Site features (Figure 2-1). Information pertaining to the main
embankment and containment dikes, the diversion ditches and off-impoundment tailings is summarized in the
following subsections.

2.2.2.1 Main Embankment and Containment Dikes

The majority of the tailings at the RFT Site are contained in a closed basin, with a large, earth, embankment
in place along the western edge of the Site (Figure 2-1). The “main embankment” is vegetated and is
approximately 40 feet wide at the top, 800 feet long, and has a maximum height of 25 feet. This embankment
is designed to allow water to seep from the impoundment to relieve hydraulic pressure on the embankment.
Currently, surface water is present in the form of a seep located near the north end of the base. A series of
man-made containment dikes contain the tailings along the southern and eastern perimeter of the
impoundment. The northern edge of the impoundment is naturally higher than the perimeter dikes (RMC,
2000a).

2.2.2.2  Diversion Ditches

A diversion ditch system borders the north, south, and east sides of the impoundment to prevent runoff from
the surrounding land from entering the impoundment. Precipitation falling on the impoundment area creates
a limited volume of seasonal surface water (Figure 2-1). The north diversion ditch collects snowmelt and
storm water runoff from upslope, undisturbed areas north of the impoundment and carries it in an easterly
direction towards origin of the south diversion ditch. Anunnamed ephemeral drainage to the southeast ofthe
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impoundment also enters the south diversion ditch at this point. Additional water from spring snowmeltand
storm water runoff enters the south diversion ditch from other areas lying south of the impoundment at a point
near the southeast corner of the diversion ditch structure. Water in the south diversion ditch flows from east
to west and ultimately empties into Silver Creek just upstream of Highway 189 near the north border of the
Site. Water flow from the south diversion ditch into Silver Creek occurs during the higher water periods of
the year (RMC, 2000a).

2.2.2.3  Off-Impoundment Tailings

Additional tailings materials are present outside and to the south of the current impoundment area. During
historic operations of the tailings pond, tailings accumulated in three naturally low areas adjacent to the
property that eventually became the impoundment. Inthe 1970s, when PCV constructed the perimeter dike
and diversion ditch along the south perimeter of the impoundment, tailings present in the three low areas were
left in place, outside of the present impoundment. Starting in 1983, United Park reportedly covered most of
these tailings outside of the current impoundment with a low permeability, vegetated soil cover. Other types
of clean fill material, imported from construction work in Park City, were also used to cover the tailings
outside of the impoundment. The cover in some of these areas is reported to be as thick as 10 to 15 feet
(RMC, 2000a). However, recent surveys of off-impoundment cover soils indicate that at some locations soil
cover is absent leaving exposed surface tailings and in other places the soil cover is less than a few inches
(RMC, 2001a).

2.2.3 Site Activities

UPCM and others have conducted certain efforts at the RFT Site to support investigation of integrity or
closure. These activities are briefly described in the following subsections.

2.2.3.1 Impoundment Integrity Analyses

Noranda Mining, Inc. (Noranda) leased the RFT Property from UPCM in 1980 (RMC, 2000a). Shortly after
Noranda entered into the lease agreement, Dames & Moore was contracted to conduct an impoundment
integrity investigation. Although several construction flaws are noted, including the oversteeping of the main
embankment along various locations, Dames & Moore concludes that the main embankment and containment
dikes are in no immediate threat of failure. Dames & Moore once again recommends the installation of
seepage control systems at the base of the main embankment (RMC, 2000a). Noranda does not follow this
recommendation. Noranda disposed of 70,000 tons of additional tailings material and ceased operations in
1982. No new tailings have been placed at the Site since that time (RMC, 2000a).

2.2.3.2 Soil Cover of Tailings

Starting in 1983, UPCM began placing soil cover on tailings outside of the impoundment, located in three low
areas south of the south diversionditch (Figure 2-1). By 1985, the tailings impoundment had dried out enough
in certain areas to support heavy equipment and UPCM began installing soil cover material over those
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portions. The cover soilsare reported to be clay-rich and came from both the Park City area and from within
the RFT Site (RMC, 2000a).

Between 1985 and 1988, UPCM also placed soil cover around the cone shaped tailings structure inside the
impoundment area at locations where it had dried out enough to support heavy equipment. The primary
objective of placing the soil cover was to prevent prevailing winds from cutting into the cone-shaped tailings
By 1988, this work was completed and UPCM began a more aggressive program to cover all exposed
tailings. It is reported that at least 12 inches of low-permeability, clay cover material was placed in the
impoundment and that the soil cover was then vegetated (RMC, 2000a). More recent inspection of the
cover soils at the main impoundment and off-impoundment indicate a shallow soil cover in some areas (less
than 12 inches) and no soil cover in other locations (RMC, 2001a).

By 1992, tysoil cover work was completed (RMC, 2000a). Shortly after completion, E&E (1993) completed
asoil depth survey within the impoundment and an inspection of the main embankment. X-Ray Fluorescence
(XRF) was used to confirm the visual contrast between top soil and the tailings below (E&E, 1993). E&E
(1993) determined that on average, cover soils varied between less than 6 inches and 14 inches in depth.
Areas in which cover soils were known to be more than 3 feet in depth were not surveyed. For the 29
locations studied, one exhibited exposed tailings. Asaresult, UPCM placed additional soil in this area (RMC,
2000a). More recent soil cover surveys for the main impoundment, however, indicate that at some locations
the soil cover is less than 12 inches in depth (RMC, 2001a; 2001b).

2.2.2.3  Waedge Buttress Reinforcement

In an effort to correct the over-steepened portions of the main embankment, UPCM proposes to design the
installation of a wedge buttress. The buttress will enhance the long-term effectiveness of the final closure
remedy for the Site. UPCM will evaluate the condition of the main embankment during the RI/FS, and then
prepare construction design specifications as part of the final remedial design process. Data from the seep
located at the base of the main embankment may need to be gathered in order to develop an appropriate
wedge buttress design (RMC, 2000a).

2.2.2.4 Fencing

Inthemid 1980's, UPCM installed a fence along most of the Site boundary, including the entire impoundment
and much of the property south of the impoundment. The fence was placed to restrict access to the Site.
UPCM reports it will maintain the fence in good repair and will continue to control Site access until such time
limited access is no longer necessary (RMC, 2000a).

2.2.2.5 IDiversion Ditch Reconstruction

In 1992 and 1993, UPCM reconstructed the south diversion ditch by decreasing the slope of its banks from
nearly vertical to a more gradual slope. UPCM placed a clay soil cover over the re-sloped banks down to
and including areas of the banks underwater. The existing ditch banks were re-vegetated and the bottom of
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the ditch was not disturbed during these efforts. In May of 1999, United Park reconstructed the north
diversion ditch along its entire length in the same manner (RMC, 2000a).

2.3  Regulatory History

The RFT Site was first proposed for the National Priorities List (NPL) on June 24, 1988. The original Hazard
Ranking System (HRS) score of 50.23 was based on surface water and air migration pathways (USEPA,
1991). Areas evaluated in the HRS included the impoundment and adjacent areas (USEPA, 1991). Based
on public comments, the site was dropped from consideration for the NPL on February 11, 1991 (USEPA,
1991). The HRS scoring criteria for surface water migration pathways were revised in 1992. The USEPA
is currently proposing the site fora second NPL consideration under the revised HRS (USEPA, 1991). Along
with the impoundment area and adjacent areas, the new proposal includes the Park City Municipal Landfill
and the Silver Creek flood plain area (RMC, 2000a).

2.4 Site Environmental Setting

2.4.1 Topography and Surrounding Land Use

The site is located in a rural area whose topography is characterized by a broad valley with undeveloped
rangeland. Silver Creek is located within a few hundred feet from the main tailings impoundment. This
perential stream drains other historic tailing ponds in the Park City area (Mason, 1989). Silver Creek
originates in an upper mountain zone where access is limited to recreational users. As Silver Creek passes
through Park City and in the surrounding suburban areas, the land use is primarily residential and commercial
changing to recreational and agricultural downstream to its confluence with the Weber River (RMC, 2001a).

2.4.2 Geology and Hydrogeology

2.4.2.1  Geology

The RFT Siteis located in the Wasatch Range Section of the Middle Rocky Mountain Physiographic Province
in north-central Utah in an area composed of a complex fold and thrust belt that is covered over with igneous
rock (RMC, 2000a; 2000b). The sedimentary bedrock, which dates to the Paleozoic and Mesozoic age, is
covered by a thick layer of extruded igneous rock that dips approximately 25 to 60 degrees to the north and
strikes northeast-southwest (Bromfield and Crittenden, 1971). Tertiary gravels and igneous rocks cover the
Mesozoic sedimentary rocks (RMC, 2001a). There are no known faults near the RFT Site.

Alluvial and colluvial sediments lie 30 to 50 feet deep beneath the tailings on site. These sediments are
product of the erosion of neighboring and underlying igneous extrusions. Borehole data has shown that these
sediments consist of: 2-5 feet of soft, organic, and clay rich topsoil; 1-30 feet of mixed fine-grained silt and
clay; 4 feet of sand and gravel; highly weather, volcanic breccia which is composed of soft, tight, sandy and
silty clay grading to harder fractured volcanic rock (RMC, 2000b). The unconsolidated valley fill is reported
to range in thickness from a few feet adjacent to hills and mountains to at least 260 feet, centrally in valleys
(Mason, 1989)
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2.4.2.2 Hydrogeology

In 1999, UPCM contracted Weston Engineering, Inc. (Weston) to conduct a hydogeological survey of the
site. The hydrogeology in the area consists of shallow alluvial aquifers located in the alluvial and colluvial
material as well as the deeper Silver Creek Breccia bedrock aquifer located in the Keetley volcanics (RMC,
2000b). The shallow aquifers are found fifteen to thirty feet below ground surface in gravelly clay. The
shallow aquifers’ hydraulic gradients parallel topography (south to north) except at the southern boundary of
the tailings embankment where flow changes to the northwest due to diversion ditches. The hydrogeology
of the Site area has been described in a separate report (Weston, 1999).

2.4.2.3 Hvdrology

Silver Creek flows approximately 500 feet from the main embankment along the west edge of the Site (RMC,
2000a). The headwaters of Silver Creek are comprised of three major drainages in the Upper Silver Creek
Watershed; the Ontario Canyon, the Empire Canyon and Deer Valley. Flows from Ontario and Empire
Canyons occur in the late spring to early summer months in response to snowmelt and rainfall, while Deer
Valley flows appear to be perennial and originate from snowmelt and springs (RMC, 2000b). Surface water
runoffs for this watershed are lower than that of comparable mountain watersheds which are less fractured
and may have a more developed layer of unconsolidated materials (Brooks et al., 1998). Overall, runoffand
precipitation flows from Empire and Ontario Canyons are low compared to the substantially large flow
contributed by Deer Valley (USEPA, 2001a). The major influence on water flow in Silver Creek near the
RFT Site is the Pace-Homer (Dority Springs) Ditch, which derives most of its flow from groundwater
(USEPA, 2001a). The outflow from the Pace-Homer Ditch enters Silver Creek at several locations across
the Prospector Square area. Significant riparian zones and wetlands exist near the RFT Site in areas that
historically consisted of accumulated tailings piles.

2.4.3 C(Climate

Richardson Flat is located in north-central Utah. The average monthly precipitation is approximately 3.64
inches with an average annual precipitation of 43.68 inches (www.weather.com - accessed 08/5/01). The
average monthly temperature ranges from 19°F to 58°F. with an average for the year of 36°F. Elevations
near the RFT Site range from 6,930 to 9,075 feet above sea level (RMC, 2000b).

2.44 Ecology

There is very limited information concerning the biological communities present at the RFT Site. This section
summarizes the information from reports available for review at the time of the SERA.

2.4.4.1 Aquatic Community

In accordance with the State of Utah surface water code, the Weber River from the Stoddard diversion to
its headwaters (including Silver Creek) is classified as a cold water fishery (3A) and is protected for cold
water species of game fish and other cold water aquatic life, including the necessary aquatic organisms in
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the food chain. Elevated zinc concentrations, in comparison to the State aquatic life standard for 3A
designated streams, have consistently been reported in Silver Creek.

According the public health assessment conducted by ATSDR there are few studies available concerning fish
in Silver Creek. A survey conducted in 1954 found a small number of trout in Silver Creek (ATSDR, 1994)
but in 1970, fish were not present during electroshocking (ATSDR, 1994). More recently, biologists have
reported cutthroat troat in Silver Creek, however, information regarding number of individuals or sampling
locations are not available (E&E, 1991). A 1986 investigation produced no fish but pan-sized trout were
reportedly seen in Silver Creek near the RFT Site in the spring of 1992 (USEPA, 1993¢c; ATSDR, 1994).

2.4.4.2 Terrestrial Community

There was no information located pertaining to the plant and terrestrial wildlife communities (mammals and
birds) present at the RFT Site.

2.4.4.3  Threatened or Endangered Species

Federally listed threatened or endangered wildlife species that are known or are suspected to inhabit Summit
County include the bald eagle (Haliaeetus leucocephalus), the Canada lynx (Lynx canadensis) and possibly
the whooping crane (Grus americana) and the black-footed ferret (Mustela nigripes) (Utah Division of
Wildlife website - accessed 08/03/01). No threatened or endangered plant species were identitied.

o
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3.0 DATA SUMMARY AND EVALUATION

The SERA is based on the available analytical and physical data from investigations completed within the
RFT Site area. A summary of the raw data is provided as Appendix A_ These results represent the known
nature and extent of contamination and are used as the basis of the SE r) N

g \

3.1 Tailings Data I /\r% o ‘:’O J\ U Py
Aspreviously discussed, contamination at the RFT Site originated from the deposrﬁﬁ% 6%§a11m s%v%!gn

outside of an impoundment. In July 1989, one tailings sample from the main impoundment area (stratified
depths from 1-18 inches) and five tailings samples (0-6 inches) from flood plain areas were collected and data
were presented in the HRS (USEPA, 1991). These samples were analyzed for total arsenic, cadmium,
copper, lead, mercury, silver and zinc.

InMay 2001, RMC collected tailings samples from the three locations within the impoundmentat 1 footdepth
intervals (beginning from the bottom of the cover soils to a depth of 5 feet). Figure 3-1 identifies these
locations as green circles on the impoundment. Samples were analyzed for aluminum, antimony, arsenic,
cadmium, chromium, copper, iron, lead, mercury, selenium, silver, and zinc. These samples were collected
to evaluate the long-term fate of metals in tailings and the chemical stability of the tailings (RMC, 2001a).

Tailings disposal is also present in areas located outside the impoundment (Figure 3-1) but the spatial extent
of these areas are not well defined. In June 2001, RMC collected tailings samples from locations south of
the south diversion ditch in an effort to determine the extent of tailings disposal. This study was also
completed to evaluate soil cover thickness, and if the tailings were contributing to zinc concentrations in the
south diversionditch. Samples were analyzed for aluminum, antimony, arsenic, cadmium, chromium, copper,
iron, lead, mercury, selenium, silver, and zinc. ‘

Analytical results for these three data sets are provided in Table 3-1. In order to evaluate the most current
site conditions, the tailings data collected in July 1989 for the HRS are excluded from the SERA. Data
included in the SERA are limited to tailings data collected by RMC through December 2001.

3.2  Soils Data

3.2.1 On-Impoundment Soils

In August 1992, Ecology & Environment, Inc. (E&E), under direction from EPA, investigated the RFT Site
with respect to immediate threats to human health or the environment. The depth of soil cover was
determined at 29 locations on the impoundment (based on an approximate grid pattern of 400 ft by 400 ft).
At six of these locations, samples were analyzed for Target Analyte List (TAL) metals. These analytical
results are presented in Table 3-2. Each of the samples, with the exception of sample RF-SO-3, are
representative of cover soils on the impoundment in 1992. Sample RF-SO-3, was collected in an area of salt
grass not yet covered by UPCM and is representative of tailings (E&E, 1993). Subsequently, UPCM placed
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additional soil cover in areas with thin cover (as identified by E&E, 1993) and on other areas to support site
closure efforts (RMC, 2001a).

Currently, the cone-shaped tailings impoundment is reported to be covered with soil and vegetation with no
areas of exposed tailings (RMC, 2001a). However, the extent, thickness, and chemical characteristics of the
cover soils are not well defined. In May 2001, RMC collected 41 cover soils from 6 transects based on a 500
ftby 500 ft grid across the impoundment ata depth of 0-2 inches (distinct locations are identified as A through
D). Figure 3-1 shows the locations at each grid node. Additional depth samples, ranging from 5 to 18 inches,
were collected at 11 of these locations. All samples were analyzed for arsenic and lead with 20% of the
samples analyzed for all RCRA metals. The analytical results for on impoundment cover soils are provided
as Table 3-2.

In order to evaluate the most current Site conditions, the cover soils data collected by E&E in August 1992
are excluded from the SERA. The risk evaluation in the SERA is based on data for on-impoundment cover
soils collected by RMC through December 2001.

3.2.2 Off-Impoundment Soils

Historically, prevailing winds from the southeast carried tailings from the impoundment and deposited them
in the surrounding areas. In an effort to assess the extent and potential environmental impact of these wind-
blown tailings, off-impoundment soil samples were collected from one transect north (T1) and two transects
south (T2 and T3) of the RFT Site in May of 2001 (Figure 3-2). RMC collected eight distinct samples at T1
(A through H) and ten distinct samples at T2 and T3 (A through J) at two depth intervals (0-2 inches and 1-6
inches). All samples were analyzed for arsenic and lead with 20 % of the samples analyzed for all RCRA
metals. Analytical results for these off-impoundment soils are provided as Table 3-3.

In September 2001, eight surface soil samples (0 to 2 inches in depth) were collected from locations
surrounding the RFT Site to better determine the study area boundary (Figure 3-3). These samples were
analyzed for arsenic and lead and the analytical results are provided in Table 3-3. Concentrations of arsenic
and lead in sample SAB-6 are elevated compared to other results. Based on these results, it is assumed that
this sample is representative of tailings and it is excluded from inclusion in the off-impoundment soils dataset
(RMC,2001b). The SERA is limited to off-impoundment soils collected by RMC through December 2001.

3.2.3 Background Soils

In order to determine the concentrations of metals in areas not affected by wind-blown tailings from the RFT
Site, RMC collected background samples from areas not impacted by tailings deposition. It is important to
note that these samples are representative of anthropogenic, non-site related levels, and do not represent
“pristine” (not influenced by human activity) environmental levels.

Grab samples were collected at a depth of O to 2 inches from each of eleven locations (Figure 3-4) and were
analyzed for arsenic and lead with 20% of the samples (BG8 and BG10) analyzed for all RCRA metals. The
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results are presented in Table 3-4. The arsenic and lead concentrations in sample BG11 are more than 30
times and 100 times greater, respectively, than those observed in other samples. This sampling location was
later reported to be representative of tailings and is excluded from the background soils data set (personal
communication, BTAG Mtg, 8/9/01).

3.3  Surface Water Data

Surface water data were compiled from five sources including E&E (1993), Utah water quality monitoring
, USEPA (2001a), UPCM surface water monitoring, and RMC monthly sampling . A description of the
surface water data from each source is provided in the following subsections.

For the purposes of conducting the SERA, surface water data from Silver Creek are segregated into two
reaches; upstream and downstream of the RFT Site. To be consistent with the upstream/downstream
designations used by UPCM, the cut-off point for these reaches is the rail trail bridge located northeast of
State Highway 40 near the main embankment. In order to evaluate the most current site conditions, surface
water data for the south diversion ditch are limited to samples collected after ditch reconstruction (1993 to
present).

Ecology & Environment, Inc. (1993)

In August 1992, E&E collected surface water samples from Silver Creek and the south diversion ditch. As
presented in Figure 3-5, six samples were collected along Silver Creek (RF-SW-1 to RF-SW-6) and two
samples were collected from the south diversion ditch (RF-SW-7 and RF-SW-8). Analytical results for these
surface water samples are provided as Table 3-5.

Utah Water Quality Monitoring (STORET)

Water quality monitoring data for several stations along Silver Creek were obtained electronically from an
EPA STORET download query (Modernized Version). Data is available from nine locations on Silver
Creek. Samples are collected and analyzed monthly for water quality parameters such as total hardness, pH,
and temperature, as well as total recoverable and dissolved metals including arsenic, cadmium, chromium,
copper, lead, mercury, nickel, selenium, silver, and zinc. Information for each of the Silver Creek stations is
provided in the following text table. Analytical results are provided W

Station ID Location Description Latitude Longitude Sampling Dates

492674 |Silver Creek at Farm Crossing in Atkinson | 40.742167 | -111.474167 12-Jan-68 to 13-Apr-00

Silver Creek at Wanship above confluence

492675 with Weber River

40.813000 | -111.401667 20-Dec-79 to 17-Jun-99

492676 [Silver Creek 2 miles north of Atkinson 40.768500 | -111.467667 | 21-Aug-81to I1-May-89
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Station ID Location Description Latitude Longitude Sampling Dates

Silver Creek at I-80 Crossing at Atkinson

492677 : . 40.743833 | -111.473000 |  20-Dec-79 to 22-Jan-92
east of Silver Creek Junction

492679 ii;vnir Creek at Waste Water Treatment 40.735167 | -111.474667 |  04-Jun-87 to 13-Jun-00

492680 [Silver Creek above Atkinson 40.735167 | -111.475167 |  17-Sep-81 to 13-Apr-00

Silver Creek at US40 Crossing east of Park

4 .
92685 City

40.683000 | -111.456000 02-May-75 tol7-Jun-99

Silver Creek at Railroad Crossing below

492694 Park City above Landfill

40.658000 | -111.501833 20-Dec-79 to 28-Nov-83

Silver Creek at City Park above Prospector

492695
Square

40.654333 | -111.501667 06-Aug-97 to 17-Jun-99

USEPA (2001a) Silver Creek Watershed Sampling

In 2000, EPA completed an investigation of the Silver Creek watershed to better characterize the sources
of heavy metals and to evaluate the total maximum daily load (TMDL) (Figure 3-6). A total of 31 surface
water sampling locations are available from the watershed study for Silver Creek and its headwaters in
Empire Canyon, Ontario Canyon, Deer Valley (Figure 3-7). For the purposes of the SERA only data from
sampling stations on the lower reaches of Silver Creek (USC-1 through USC-7) below Prospector Square
are used for the risk evaluation. Surface water samples for USC-4 were collected from the south diversion
ditch onthe RFT Site. Samples were collected in May and September 2000, respectively, to account for high
(peak spring runoff) and low flow (fall or winter seasons). Some locations were re-sampled in November
2000 due to problems with mercury analysis. Average concentrations from each sampling location are
provided in Table 3-6.

UPCM Monitoring

Since 1975, UPCM has collected surface water samples from the south diversion ditch (N5), and Silver Creck
upstream (N4) and downstream (N6) of the confluence with the south diversion ditch (Figure 3-8). Surface
water samples were collected monthly (usually from April to November) and analyzed for copper, cyanide,
lead, mercury, manganese, zinc, total suspended solids (TSS) and total dissolved solids (TDS). Therange of
concentrations measured at each sampling location are provided in Table 3-7. At the time of the SERA,
surface water data collected prior to April 1982 was not available for review.

RMC Monthly Sampling (RMC, 2001c)

Since May 1999, RMC collects monthly surface water from several locations along Silver Creek, the south
diversion ditch, the unnamed drainages flowing into the south diversion ditch, and ponded areas at the RFT
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Site. Specific locations are identified in Figure 3-9 and detailed station information is summarized in the
following text table. Surface water samples were analyzed for total recoverable and dissolved TAL metals
and water quality parameters. Average concentrations from each sampling location are provided in Table

3-8.
Station ID Location Description Sampling Dates
RF-1 Unnamfed drfilnage flowing into the 19-May-99 to 7-May-01
south diversion ditch
RF-2  {South diversion ditch 19-May-99 to 7-May-01
Unnamed drainage flowing into the
RE-3 south diversion ditch 19-May-99 only
RE-3-2 Unnam?d dr.amag.e flowing into the 4-Apr-01 to 5-Jun-01
south diversion ditch
RF-4  |South diversion ditch 19-May-99 to 9-Jul-01
RF-5  |South diversion ditch 19-May-99 to 7-Aug-01
. ) RF-5-4 [South diversion ditch* 4-Apr-01 to 7-May-01
RF-6  [South diversion ditch 19-May-99 to 18-Sep-00
RF-6-2 [South diversion ditch 9-Jun-99 to 3-Dec-01
RE-7 Silver C.reek. upst_ream of confluence with 19-May-99 to 7-Nov-00
south diversion ditch
RE-7-2 Silver (?reek. upst.ream of confluence with 9-Jun-99 to 3-Dec-01
south diversion ditch
RF-8 Silver Creek c.iownstrear.n oft.he . 19-May-99 to 3-Dec-01
confluence with south diversion ditch
Silver Creek downstream of the
8.2 -Jun-
RE-8-2 confluence with south diversion ditch* 9-Jun-99 only
RE-9 ?onded water on the tailings 19-May-99 only
impoundment
RE-10 Upnamed d.ramage flowing into south 9-Jun-99 only
diversion ditch

* Assumed; actual sampling locations not provided on map.

¥
Y
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3.4 Sediment Data

Sediment data are compiled for the SERA from three separate sources including E&E (1993), USEPA
(2001a)and RMC monthly sampling. A description of the sediment data from each source is provided in the
following text table.

Use of surface water data for the south diversion ditch in the SERA is limited to samples collected after ditch
bank modification. This limitation is not, however, placed on the use of sediment data. During reconstruction,
UPCM did not disturb the bottom of the ditch bed (RMC, 2001a) thus the existing sediments were not
disturbed and constraining use of the is not necessary.

As with the surface water data set, Silver Creek sediments are designated as either upstream or downstream
of'the RFT Site using the same cut-off point for these reaches at the rail trail bridge located northeast of State
Highway 40 near the main embankment.

Ecology & Environment, Inc. (1993)

In August 1992, E&E collected four sediment samples (RF-SD-01 to RF-SD-04) from the south diversion
ditch “wetlands” area located at the base of the main embankment and Silver Creek (Figure 3-5). Water flow
through this wetlands area is primarily from the south diversion ditch, although some seepage from the
impoundment area may influence the flow and chemistry (E&E, 1993). Analytical regults for these sediment

/’l
)

/

samples are provided in Table 3-9. Based on the ratios of chemicals in tailingg{g#€ompared to those in the "

wetlands sediments, E&E concluded that the sediments in the wetlands area are tailings material from the
impoundment (E&E, 1993).

USEPA (2001a) Watershed Sampling

EPA collected sediment samples from 16 locations in the Silver Creek watershed (Figure 3-7). These
samples were staggered across the watershed and co-located with specific surface water sampling sites to
determine the relative level of metals throughout the system and evaluate interactions with surface water
(USEPA, 2001a). Ateach location, both a surface and sub-surface (0-12 inches) sample was collected and

analyzed for heavy metals. Data used in the SERA are limited to sampling stations on the lower reaches of

Silver Creek (USC-1,USC-2, USC-5, USC-6, USC-7) below Prospector Square. Analytical results for these
sediment samples are provided in Table 3-9.

RMC Monthly Sampling (RMC, 2001c)

InMay 2001, RMC sampled sediments at six locations (RF-SD-1 to RF-SD-6) along the length of the south
diversion ditch at a depth of O to 6 inches. Each sediment sample is designated by a blue ‘X’ in Figure 3-1.
These samples were collected to evaluate the long-term effectiveness of the wetland system to remove
metals in the water and to aid in the determination of the source of metals in water flowing from the diversion

ditch (RMC, 2001a). Analytical results for the south diversion ditch sediments are provided in Table 3-9.
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3.5 Seep Data

Because the main embankment is designed to allow water to seep from the impoundment to relieve hydraulic
pressure, itis likely that metals leach from tailings into groundwater at the RFT Site. Atthe RFT Site, a small
seep (flow of gallons per day) is located at the northern base of the main embankment (RMC, 2000a).
Currently, no water or sediment data exist for this seep.

3.6 Groundwater Data e
N
Since 1973,PCV and UPCM have/collectu@ groundwater data quarterly from monitoring wells MW-1, MW- ) \
2,and MW-3 (RMC, 2000a). After their installation in 1976, PCV also began collecting groundwater from
wellsMW-4 MW-5, MW-6. E&E began collecting additional groundwater data in 1984 froma well (RT-1)
installed up gradient of the main embankment. E&E also sampled the two existing down gradient monitoring
wells MW-1 and either MW-5 or MW-6 . [It is unclear as to which well, MW-5 or MW-6, was sampled.]
Well MW-2 was buried during the installation of wells MW-4, MW-5, MW-6 in 1976. The USEPA
contracted E&E in 1992 to collect ground water samples from three additional locations (RF-GW-04, RF-

GW-05, and RF-GW-09). The location of groundwater monitoring wells is provided on Figure 3-9.

Because measured seep concentrations are not available, measured concentrations from groundwater
monitoring wells at the base of the main embankment near the seep are used to estimate seep water
concentrations. Groundwater data is available for several site monitoring wells (MW-01, MW-03 through
MW-06) located at the base of the main embankment. In addition, data from an upgradient monitoring well
(RT-1) is used to estimate upgradient groundwater concentrations. The range of concentrations measured
for these monitoring wells are presented in Table 3-10.

3.7 Biological Tissue Data

At the time of the SERA, the analyses of contaminant concentrations in biological tissues (aquatic or
terrestrial) were not available from existing data reports and literature.

3.8 Summary of Analytical Data

Table 3-11 provides a summary of the analytical data available for the SERA. This table compares the
analytical parameters available for the environmental media sampled and analyzed. Aspreviously described,
there are eight sources of sampling data including: RMC (2000a), EPA (1991); E&E (1993); EPA (2001a);
RMC(2001a); RMC (2001c); UPCM and STORET. These programs do not have one common list of
analytes for all environmental media. Table 3-11 provides a side-by-side comparison of the parameters
available for each media type from each source of sampling data.

SERA for Richardson Flat Tailings 3-7 February 2002



..

DRAFT

4.0 SCREENING LEVEL PROBLEM FORMULATION

Problem formulation is a systematic planning step that identifies the major factors to be considered in the
SERA (USEPA, 1997). The problem formulation includes an evaluation of the fate and transport of
contaminants of potential concern from waste sources to the receptors and identification of exposure
pathways for the receptors. These factors are combined to present a site-conceptual model. Assessment
endpoints are then defined and measurement endpoints developed that are the basis for the SERA. The site-
conceptual model for the RFT Site was developed based on the ecological site conceptual model presented
by RMC in the RI Sampling and Analysis Plan (RMC, 2001a). Therevised ecological site conceptual model
is described in the following subsections. Additions and changes made in comparison to the original model
is discussed in Section 4.4.

4.1  Site Conceptual Model

Figure 4-1 presents a screening level or preliminary ecological site conceptual model (SCM) which details
the significant pathways by which site-related contaminants may be transported to other environmental media.
The SCM also illustrates the exposure pathways by which ecological receptors may reasonably be exposed
to site-related contaminants. Exposure pathways are classified as follows:

. Pathways not complete - Incomplete exposure pathways (i.e., those that are not known to
occur) are shown as open boxes and are not evaluated in the SERA.

. Pathways complete but considered insignificant - Exposure pathways considered to be
complete but are considered to be insignificant compared to other exposure pathways.
These pathways are shown as boxes with vertical hatched lines and are not evaluated in the
SERA.

. Pathways complete but risk evaluation impossible - Exposure pathways are complete, but
exposure and/or toxicity data are not available to evaluate risks These pathways are shown
as boxes with diagonal hatched lines and are not evaluated in the SERA.

. Exposure pathways complete - These exposure pathways are considered to be potentially
complete and are evaluated quantitatively in the SERA. These pathways are shown as dark
shaded boxes.

The following sections present a more detailed description of sources, transport and migration pathways and
exposure pathways for ecological receptors at the RFT Site.

4.1.1 Source Media
As presented in Section 3, contamination exists in several environmental media (surface water, sediment,

seep, and soil) at the RFT Site. This contamination originated from a tailings impoundment and other tailings
deposits both inside and outside the main impoundment area (Figure 2-1). Currently both the main tailings
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impoundment and the tailings deposits outside of the impoundment are reported to be covered with a clay soil
cover cap (RMC, 2001b). However, recent mapping and sampling data suggest that some of these tailings
on and off the impoundment are not uniformly covered. Asseen in Table4-1, soil cover depths for the main
impoundment range from 3 inches to 11 feet (RMC, 2001b). Based on arsenic and lead concentrations for
the off-impoundment soil samples collected from 0 to 6 inches (Figure 4-2), the observed soil coveris shallow
in some areas south of the diversion ditch and absent in other locations. Although these two tailings sources
(on and off the impoundment) are separated spatially, the release mechanisms and resulting secondary source
medium and exposure media for ecological receptors are generally the same (Figure 4-1).

4.1.2 Migration Pathways (Release Mechanisms)

Contamination in a source medium can migrate and cause contamination in other parts of the environment
by pathways that involve either physical transport from one location to another. These transport processes
are referred to as release mechanisms. The potential release mechanisms from the source (tailings) to
secondary source media and exposure media for ecological receptors are depicted in Figure 4-1. These
include historical and current wind erosion, penetration of the soils cap (i.e.: burrowing animals, plant roots),
mixing of the cover soils with tailings, infiltration of rainwater and snowmelt, runoff associated with rainwater
and snowmelt, and leaching from soils as a result of infiltration of rainwater and snowmelt.

4.1.3 Secondary Source Media

Under dry conditions, particles of either tailings or cover material mixed with tailings can be eroded by wind
and transported to adjacent areas resulting in suspended soil/dust/tailings, or contamination of surrounding soil
with tailings or a mixture of soil cover and tailings.

The contaminants present in tailings and or soil can be transported by water from surface runoff into surface
water bodies (e.g., streams, wetlands and impoundments). This may result in deposition of contaminants
absorbed or adsorbed to soil particles as sediments. The dissolved contaminants migrating in runoff water
or deposited with sediments may be released to surface waters. Dissolved contaminants in soil may also
leach to groundwater, with subsequent transport to surface water as seeps and further possible transfer to
surface water or sediments.

Contaminants in surface water, sediment, soil, or seeps can enter the food chain if organisms and plants take
up or accumulate contaminants from these media into tissues, which are then consumed by other animals.

4.1.4 Potentially Exposed Receptors and Exposure Pathways

Ecological receptors may be potentially exposed to contaminants in any one of seven exposure media at the
RFT Site (Figure 4-1). These exposure media to which ecological receptors may be exposed include
suspended soil or dust particles, surface soil/tailings, terrestrial prey items (food chain), sediment, aquatic prey
items (food chain), surface water and seeps. The exposure pathways for ecological receptors to
contaminants in each of the exposure media are discussed separately in the following subsections.

o
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4.1.4.1 Suspended Soil and Dust

Forecological receptors, exposures to suspended soil and dust can occur via inhalation. Wind erosion of soil
canresult in the suspension of dust and soil particles into the air which could be inhaled by receptors both on
and off the RFT Site. The exposure pathways that are judged to be potentially complete include:

. Inhalation of soil/tailings by birds and mammals
. Inhalation of soil/tailings by amphibians and reptiles

Exposure to suspended soil or dust particles via inhalation is a potentially complete pathway but is generally
considered insignificant for wildlife receptors (mammals and birds) in comparison to ingestion exposures.
Although airbome soil particulates could be inhaled by wildlife receptor, it is more likely that these respirable
particles (>5 um) will be ingested as a result of mucocilliary clearance (Witschi and Last, 1987). These
exposures are considered to be quantified through the incidental soil ingestion pathway. For amphibians and
reptiles inhalation and ingestion exposures are possible but there is no data available on the toxicity of either
inhaled or ingested contaminants to evaluate these pathways.

4.1.4.2  Surface Soil and Tailings

For ecological receptors, exposures to surface soil and tailings can occur via two pathways: direct contact
and incidental ingestion. Direct contact with tailings or soil mixed with tailings could occur in areas where
the soil cover is thin, where animals burrow through cover soils or where plant roots penetrate the soil cover
layer. Terrestrial receptors typically will not intentionally ingest large quantities of soil, however, some
incidental ingestion of soil and tailings along with food items does occur (especially in receptors that feed on
plants and soil invertebrates). The exposure pathways that are judged to be potentially complete include:

. Direct contact with surface soil/tailings by birds and mammals
. Direct contact with surface soil/tailings by plants and soil invertebrates
. Incidental ingestion of surface soil/tailings by birds and mammals

Dermal exposure to surface soil/tailings is a potentially complete pathway wildlife receptors (mammals and
birds) but is generally considered insignificant in comparison to ingestion exposures. For amphibians and
reptiles, dermal exposures are possible but there is no data available on the toxicity of dermally applied
contaminants to evaluate this pathway. The pathways that are quantitatively evaluated in the SERA are:

. Incidental ingestion of surface soil/tailings by birds and mammals
. Direct contact with surface soil/tailings by plants and soil invertebrates

Analytical data are currently available (see Section 3) for tailings, impoundment cover soils, off-impoundment
soils, and background soils for the RFT Site.
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4.1.4.3  Terestrial Food Chain

Contaminants in soils can enter the terrestrial food chain if organisms (i.e.: soil invertebrates, plants and small
mammals) take up or accumulate contaminants from soils into tissues, which are then consumed by wildlife
receptors. The exposure pathways that are judged to be potentially complete include:

. Ingestion of terrestrial food items by birds and mammals
. Ingestion of terrestrial food items by reptiles

Foramphibians and reptiles ingestion exposures to contaminants in the terrestrial food chain are possible but
there is no data available on the toxicity of ingested contaminants to evaluate this pathway. The pathways
that are quantitatively evaluated in the SERA are:

. Ingestion of terrestrial food items by birds and mammals

Because tissue concentrations are not available for terrestrial food items such as plants, terrestrial or soil
invertebrates, or wildlife species, soil concentrations for the RFT Site are used to estimate concentrations in
these food items. Use of estimated tissue data rather than measured data is a source of uncertainty in the
SERA. This uncertainty is discussed in Section 8 and the lack of terrestrial food chain data is further
discussed as a possible data gap in Section 9.

4.1.44  Surface Water

Contaminants in surface water may result from the discharge of contaminated groundwater, runoff from the
surface soils and tailings, disassociation of contaminants from sediments into surface water and the discharge
of contamination from seeps. The exposure pathways that are judged to be potentially complete for
contaminants in surface water include:

. Ingestion of surface water by aquatic receptors

. Ingestion of surface water by birds and mammais

. Ingestion of surface water by amphibians and reptiles

. Direct contact with surface water by aquatic receptors

. Direct contact with surface water by birds and mammals

. Direct contact with surface water by amphibians and reptiles

Exposures to contaminants in surface water by ingestion is potentially complete for amphibians, reptiles and
aquatic receptors (invertebrates and fish). Data, however, are not available to either estimate toxicity or
exposures related to the ingestion pathway for these receptors. Exposures for wildlife receptors (birds and
mammals) to contaminants in surface water by dermal contact is potentially complete, but is generally
considered insignificant in comparison to ingestion exposures. Exposures to contaminants in surface water
by dermal contact is potentially complete for reptiles. Data, however, are not available to either estimate
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toxicity or exposure for this exposure pathway. The remaining pathways for surface water that are
quantitatively evaluated in the SERA are:

. Ingestion of surface water by birds and mammals
. Direct contact with surface water by amphibians
. Direct contact with surface water by aquatic receptors

Analytical data are currently available for surface water for the RFT Site (see Section 3). These data are .
divided into several surface water exposure locations (units). These include the north and south diversion
ditches, the unnamed drainages that flow into the south diversion ditch, ponded water areas, the wetlands
area, and Silver Creek.

4.1.45 Sediment

Contaminants in sediment may result from the discharge of contaminated groundwater, runoff and erosion
from surface soils and tailings, disassociation of contaminants from surface water into sediments and the
discharge of contamination from seeps. The exposure pathways that are potentially complete for
contaminants in sediment include:

. Incidental ingestion of sediment by aquatic receptors

. Incidental ingestion of sediment by birds and mammals

. Incidental ingestion of sediment by amphibians and reptiles
. Direct contact with sediment by benthic invertebrates

. Direct contact with sediment by birds and mammals

. Direct contact with sediment by amphibians

Exposures to contaminants in sediment by ingestion are potentially complete for amphibians, reptiles and
aquatic invertebrates. Data, however, are not available to either estimate toxicity or exposures related to the
ingestion pathway for these receptors. Exposures for wildlife receptors (birds and mammals) to contaminants
insediment by dermal contact is potentially complete but is generally considered insignificant in comparison
to ingestion exposures. Exposures to contaminants in sediment by dermal contact is potentially complete for
reptiles and amphibians. Data, however, are not available to cither estimate toxicity or exposure for this
exposure pathway. The remaining pathways for surface water that are quantitatively evaluated in the SERA
L]
are:

. Incidental ingestion of sediment by birds and mammals
. Direct contact with sediment by benthic invertebrates

Analytical data are currently available for sediment for the RFT Site (see Section 3). These data are divided
into several sediment exposure locations that correspond to surface water exposure areas. These include the
north and south diversion ditches, the unnamed drainages that flow into the south diversion ditch, ponded
water areas, the wetlands area, and Silver Creek.
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4.1.4.6 Aqguatic Food Chain

Contaminants in surface water and sediment can enter the aquatic food chain if organisms (i.e.: benthic
macroinvertebrates, fish, etc.) take up or accumulate contaminants from these media into tissues, which are
then consumed by aquatic or wildlife receptors. The exposure pathways that are potentially complete include:

. Ingestion of aquatic food items by birds and mammals
. Ingestion of aquatic food items by aquatic receptors
. Ingestion of aquatic food items by amphibians and reptiles

For amphibians and reptiles ingestion exposures to contaminants in the aquatic food chain are possible but
there are no data available on the toxicity of ingested contaminants to evaluate this pathway for these
receptors. It is possible to evaluate ingestion exposures for fish to metals in food and sediment. The
exposures however are expected to be insignificant compared to direct contact exposures. This exposure
pathway will, however, be re-evaluated in the baseline risk assessment as more data becomes available on
specific receptors present at the RFT Site. Risks associated with body burdens of contaminants in aquatic
organisms (fish) will also be evaluated in the baseline risk assessment if fish tissue residue data becomes
available. The pathways that are quantitatively evaluated in the SERA for the aquatic food chain are:

. Ingestion of aquatic food items by birds and mammals

Because tissue concentrations are not available for aquatic food items such as benthic macroivertebrates or
fish, sediment concentrations for the RFT Site are used to estimate concentrations in these food items as
appropriate. Use of estimated tissue data rather than measured data is a source of uncertainty in the
screening assessment; this uncertainty is discussed in Section 8. The lack ofaquatic food chain data is further
discussed in the data gaps analysis as Section 9.

4.14.7 Seeps

To alleviate water pressure at the impoundment, the containment system is constructed to allow water to seep
from the impoundment resulting in a seep area located at the toe of the main embankment. Although the
flow from the seep is intermittent and low and does not reach Silver Creek via overland flow, it does impact
the water chemistry in the wetlands area and it is still a potential exposure location for both aquatic and
terrestrial receptors. The exposure pathways to seeps that are potentially complete include:

. Ingestion of seep water by aquatic receptors

. Ingestion of seep water by birds and mammals

. Ingestion of seep water by amphibians and reptiles

. Direct contact with seep water by aquatic receptors

. Direct contact with seep water by birds and mammals
. Direct contact with seep water by amphibians

. Direct contact with seep water by plants

SERA for Richardson Flat Tailings 4-6 February 2002



DRAFT

Exposures to contaminants in seep water by ingestion is potentially complete for amphibians, reptiles and
aquatic receptors (invertebrates and fish). Data, however, are not available to either estimate toxicity or
exposures related to the ingestion pathway for these receptors. Exposures for wildlife receptors (birds and
marmmals) to contaminants in seep water by dermal contact is potentially complete, but is generally considered
insignificant in comparison to ingestion exposures. Exposures to contaminants in seep water by dermal
contact is potentially complete for reptiles. Data, however, are not available to either estimate toxicity or
exposure for this exposure pathway. The remaining pathways for surface water that are quantitatively
evaluated in the SERA are:

. Ingestion of seep water by birds and mammals

. Direct contact with seep water by amphibians

. Direct contact with seep water by aquatic receptors
. Direct contact with seep water by plants

Analytical data from the seep near the main embankment is not currently available. However, it is assumed
that seep concentrations are similar to groundwater concentrations measured in wells at the base of the main
embankment near the seep.

4.1.5 Changes to Previously Presented Model

The ecological site conceptual model presented as Figure 4-1 is based on site conceptual models presented
in the Remedial Investigation SAP (RMC, 2001a - Figures 8a and 8b) with the following additions and
changes:

. Separate models were previously presented for on-impoundment and off-impoundment
areas. As the exposure pathways and receptors are similar on-impoundment versus off-
impoundment these two models were collapsed into one.

. Separate models were previously presented for “upland” versus “wetland” areas. These two
areas are still considered in the current model but are not specifically mentioned. It was
necessary to elucidate exposure pathways for terrestrial wildlife to both soils in wetland and
upland areas as well as surface water and sediments of wetland and stream habitats.

. Potential exposures to receptors to groundwater discharged as seep water and discharged
to surface water was added to the ecological site conceptual model.

. The previous models differentiated “potentially significant” pathways from “potential”
pathways. The current model identifies both as “potential” pathways. Those “potential”
pathways that can be quantified are evaluated in the SERA.

SERA for Richardson Flat Tailings 4-7 February 2002



N

DRAFT

4.2 Selection of Contaminants of Potential Concern

Contaminants of Potential Concern (COPCs) are contaminants which exist in the environment at
concentrations that might be of potential concem to ecological receptors, and which are derived, at least in
part, from site-related sources. Exposure pathways and media of concern for ecological receptors are
identified and presented in the SCM (Figure 4-1). These exposure pathways and media of concern provide
the assumptions for evaluating the appropriate media and receptors in the SERA. The purpose of the COPC
selection procedure is to eliminate contaminants that are clearly not of potential ecological concern, and to
carry forward those contaminants that might be of concern. The principal steps in eliminating or retaining
a contaminant as an ecological COPC are described in Section 4.2.1 and are depicted in Figure 4-3. The
results of the screening process are described in Section 4.2.2.

4.2.1 Screening Steps

4.2.1.1 Eliminate Contaminants Never Detected

In accord with USEPA (1989), a contaminant is a candidate for elimination from the quantitative risk
assessment ifit is detected infrequently or if there is no reason to believe that the contaminant may be present
(i.e., when a contaminant is not site-related). Using this logic, a contaminant never detected in a media is
eliminated from the quantitative risk assessment.

For contaminants that have never been detected, it is important to evaluate the adequacy of the detection
limits for the available data. If the maximum detection limit for a contaminant is above available toxicity
benchmarks, it should be evaluated qualitatively and identified as a source of uncertainm assumed that
these contaminants would only have a negligible effect on risk levels and would not likely result in a significant
underestimate of risk. e

e

4.2.1.2 Retain Contaminants Detected that are Bioaccumulative

Contaminants considered to be bioaccumulative are retained as COPCs if they are detected regardless of
frequency of detection. Bioaccumulative contaminants of concern (BCCs) are defined as part of the Great
Lakes Water Quality Guidance (GLWQG) wildlife Tier I criteria. There are 22 listed BCCs, of which one
contaminant --mercury-- is detected at the RFT Site. Therefore, mercury is retained asa COPC. There are
no other detected contaminants that are defined as bioaccumulative.

4.2.1.3 Eliminate Contaminants Detected Infrequently

In accord with USEPA (1989), a contaminant is a candidate for elimination from the quantitative risk
assessment if it is detected infrequently. Ifa contaminant is detected infrequently (detection frequency is less
than five percent), the contaminant is considered to be of little concern, but is evaluated qualitatively and
identified as a source of uncertainty.
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4.2.1.4 Eliminate Contaminants that are Considered to be Physiological Electrolytes

Several of the analytes measured in environmental media are considered to be essential physiological
electrolytes for birds, mammals, plants and/or soil invertebrates. These analytes are eliminated as COPCs
and include calcium, iron, magnesium, potassium, and sodium. Physiological electrolytes are not carried
forward in the SERA.

4.2.1.5 Eliminate Contaminants Detected at Concentrations less than Backeround

This step involves comparing site contaminant concentrations to reference or background concentrations.
Background for the purposes of the SERA are upgradient (upstream) concentrations of metals; those
concentrations that do not represent contamination from the site. It is important to note that these samples
are representative of anthropogenic, non-site related levels, they do not represent “pristine” (not influenced
by human activity) environmental levels. In instances where the number of samples (N) is less than five, the
reference data set is considered to be too small and a reference comparison is not made.

For the RFT Site, soil background samples were collected from eleven areas surrounding the site identified
as not affected by wind-blown tailings. However, most (9 of 11) samples were only analyzed for arsenic and
lead, and only two samples were analyzed for all RCRA metals. In addition, although sampling locations were
selected from areas thought not to be affected by tailings, sampling location BG11 was later found to have
been inadvertently placed near tailings. Because of the limited number of samples, limited number of analytes
and the uncertainty in the representativeness of the data as “background”, the background comparison
screening step is not included as part of the COPC screening process for the SERA.

4.2.1.6 Eliminate Contaminants with Maximum Concentrations less than an Established Level of Concern

This step involves comparing the maximum detected contaminant concentration in an exposure medium to
an appropriate ecologically-based screening level. If the maximum detected value is less than the screening
level, the contaminant does not pose a potential risk and is eliminated as a COPC. If no ecologically-based
screening level is available, the constituent is retained as a COPC. Separate screening processes are
completed for aquatic and terrestrial receptors, resulting in two separate lists of COPCs.

COPC Selection _Process for Aquatic Receptors. Surface water screening benchmarks for aquatic
receptors are based on chronic ambient water quality criterta (AWQC) for both dissolved and total
recoverable metals. AWQC values are derived from data for a wide range of aquatic species, and are
intended to protect at least 95% of aquatic receptor (benthic invertebrate, plant, and fish) species from
unacceptable adverse effects. Sediment screening benchmarks for benthic invertebrates are identified from
Ingersoll et al. (1996) and Long and Morgan (1991). Screening benchmarks for surface water and sediment
are listed in Table 4-2.

COPC Selection Process for Terrestrial Wildlife. Terrestrial wildlife screening benchmarks were identified
from Sample et al. (1996), Pedigo et al. (1988), and Skorupa (1998). These benchmarks represent
contaminant concentrations in drinking water and diet that are not expected to be associated with adverse
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.
effects to wildlife species. The screening benchmarks derived by Sample et al. (1996) are presented for 20 °

wildlife species. The lowest benchmark concentrations were selected for use in the screening process.
Drinking water benchmarks were used to screen surface water data, while the dietary benchmarks were used
to screen sediment and soil data. The use of the dietary benchmarks for sediment and soil screening is
conservative, as the rate of incidental ingestion by wildlife is expected to be much lower than that for the diet.
These screening benchmarks are summarized in Table 4-3. .

4.2.2 Application of COPC Selection Methodology

4.2.2.1 Surface Water

The available surface water data are discussed in Section 3. The surface water data set includes samples
from the south diversion ditch, the unnamed drainages that flow into the south diversion ditch, ponded water
areas, and Silver Creek (Figure 2-1). Tables 4-4 and 4-5 summarize the COPC selection for surface water
at the RFT Site for aquatic and terrestrial receptors, respectively. As seen, the left side of each table lists
for each of the analytes: the number of detections, the number of samples, the detection frequency, and the
mean and maximum concentrations for non-detects and detects.

COPCs for Aquatic Receptors. The results of the surface water COPC selection process for aquatic
receptors are summarized in Table 4-4 for dissolved and total recoverable metals. Seventeen contaminants
are identified as COPCs in surface water foraquatic receptors including aluminum, antimony, arsenic, barium,
beryllium, boron, cadmium, chromium, cobalt, copper, cyanide, lead, manganese, mercury, selenium, silverand
zinc. Potential risks for aquatic receptors associated with these COPCs are evaluated further in the risk
characterization sections of this SERA.

COPCs for Terrestrial Receptors. Table 4-5 provides the results of the surface water COPC selection
process for terrestrial receptors. Six contaminants are identified as COPCs in surface water for terrestrial
wildlife receptors: arsenic, lead, mercury, selenium, silver and zinc. Potential risks for this COPC are
evaluated further in the risk characterization sections of this SERA.

4.2.2.2 Sediment

The available sediment data are discussed in Section 3. The sediment data set includes samples from the
south diversion ditch, the wetland area, and Silver Creek (Figure 2-1). Tables 4-6 and 4-7 summarize the
COPC selection for sediments at the RFT Site for aquatic and terrestrial receptors, respectively. As seen,
the left side of each table lists for each of the analytes: the number of detections, the number of samples, the
detection frequency, and the mean and maximum concentrations for non-detects and detects.

COPCs for Benthic Invertebrates. The results of the sediment COPC selection process for benthic
invertebrates are summarized in Table 4-6. Eighteen contaminants are identified as COPC's in sediment for
aquatic receptors, including aluminum, antimony, arsenic, barium, beryllium, cadmium, chromium, cobalt,
copper, lead, manganese, mercury, nickel, selenium, silver, thallium, vanadium, and zinc. Potential risks for
these COPCs are evaluated further in the risk characterization sections of this SERA.
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COPCs for Terrestrial Receptors. Table 4-7 provides the results of the sediment COPC screen for
terrestrial receptors. Seventeen contaminants are identified as COPCs in sediment for terrestrial wildlife
receptors, including aluminum, antimony, arsenic, barium, cadmium, chromium, cobalt, copper, lead,
manganese, mercury, nickel, selenium, silver, thallium, vanadium, and zinc. Potential risks for these COPCs
are evaluated further in the nisk characterization sections of this SERA.

4.2.2.3 Soils and Tailings

The available data sets for tailings and soils are discussed in Section 3. Site tailings, cover soils (both on and
off the impoundment), and the background soils were combined into one data set for the purposes of the
COPC screen. Table 4-8 summarizes the COPC selection for soils and tailings at the RFT Site for terrestrial
receptors. As seen, the left side of the table lists for each of the analytes: the number of detections, the
number of samples, the detection frequency, and the mean and maximum concentrations for non-detects and
detects.

COPCs for Terrestrial Receptors. Table 4-8 provides the results of the soils and tailings COPC screen for

terrestrial receptors. Twelve contaminants are identified as COPCs in soils and tailings for terrestrial wildlife
receptors, including aluminum, antimony, arsenic, barium, cadmium, chromium, copper, lead, mercury,
selenium, silver, and zinc. Potential risks for these COPCs are evaluated further in the risk characterization
sections of this SERA.

42,3 Summary

The exposure pathways selected for quantitative evaluation in the SERA including the following:

Agquatic Receptors

. Direct contact with surface water and seep water for fish and benthic invertebrates
. Direct contact with sediments by benthic invertebrates

Amphibians

. Direct contact with surface water and seep water

Birds & Mammals

. Ingestion of surface water and seep water

. Ingestion of terrestrial and aquatic food items

. Incidental ingestion of sediment and soil and/or tailings

Terrestrial Plants & Soil Fauna

. Direct contact with soil and/or tailings
. Direct contact with seep water
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The COPCs selected for each of these exposure pathways and media of concern based on the SCM (Figure
4-1) are summarized in the following text table:

Summary of COPCs Selected for Evaluation in the SERA
Surface Water Sediment SO.I! &
Analyte - " - - Tallmg.s
Aquatic | Terrestrial Aquatic | Terrestrial | Terrestrial
Receptors | Receptors | Receptors | Receptors | Receptors

Aluminum X X X X
Antimony X X X X
Atrsenic X X X X X
Barium X X X X
Beryllium X X
Boron X
Cadmium X X X X
Chromium X X X X
Cobalt X X X
Copper X X X X
Cyanide X
Lead X X X X X
Manganese X X X
Mercury X X X X X
Nickel X X
Selenium X X X X X
Silver X X X X X
Thallium X X
Vanadium X X
Zinc X X X X X

Total COPCs | 17 | 6 [ 18 | 17 | 12

4.3 Identification of Assessment and Measurement Endpoints

4.3.1 Identified Goals for the Screening Ecological Risk Assessment

The overall management goal for ecological health at the RFT Site is stated as the following:
Ensure adequate protection of ecological systems within the impacted areas of the Richardson
Flat Tailings Site by protecting them from the deleterious effects of acute and chronic

exposures to site-related contaminants of concern.

In order to provide specificity regarding this general goal and identify specific measurable ecological values
to be protected, the following list of sub-goals was derived:

SERA for Richardson Flat Tailings 4-12 February 2002



DRAFT

4.3.2

Ensure adequate protection of terrestrial soil fauna and plant communities, including native plant
communities, by protecting them from the deleterious effects of acute and chronic exposures to site-
related contaminants of concern.

Ensure adequate protection of aquatic and amphibian life in Silver Creek, the site diversion ditches
and wetlands areas from the deleterious effects of acute and chronic exposures to site-related
contaminants of concern.

Ensure adequate protection of terrestrial mammal and bird populations by protecting them from the
deleterious effects of acute and chronic exposures to site-related contaminants of concern.

Ensure adequate protection of threatened and endangered species (including candidate species) and
species of special concern and their habitat by protecting them from the deleterious effects of acute

and chronic exposures to site-related contaminants of concern.

(Note: “Adequate’” protection is generally defined as protective of growth, reproduction, and
survival of local populations.)

Identification of Assessment and Measurement Endpoints

Assessment endpoints are explicit statements of the characteristics of the ecological system that are to be
protected. Assessment endpoints are either measured directly or are evaluated through indirect measures.
Measurement endpoints represent quantifiable ecological characteristics that can be measured, interpreted,
and related to the valued ecological components chosen as the assessment endpoints (USEPA, 1992; 1997).

The following assessment and measurement endpoints are used to interpret potential ecological risks for the
RFT Site for the SERA. In some cases, more than one measurement endpoint 1s identified for a particular
assessment endpoint. These instances permit a weight-of-evidence approach to be used in risk
characterization. In other cases, a measurement endpoint may be relevant to more than one assessment

endpoint.
Assessment Endpoint Measurement Endpoint

Protection of terrestrial plants and soil fauna from adverse Comparison of COPC concentrations in soil to
effects related to exposure to COPCs in surface soil. terrestrial toxicity benchmarks.
Protection of benthic invertebrates, fish and amphibians Comparison of sampling location-specific COPC
from adverse effects related to exposure to COPCs in surface | concentrations in surface water and sediment to
water and sediment. aquatic toxicity benchmarks.
Protection of terrestrial wildlife from adverse effects to Comparison of the predicted average daily doses of
growth, reproduction or survival related to exposure to COPCs from surface water, sediment, and food to
COPCs in surface water, sediment, soil, and food items. toxicity reference values.
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5.0 SCREENING LEVEL EXPOSURE ASSESSMENT

5.1 Agquatic Receptors

5.1.1 Surface Water

Aquatic receptors (benthic invertebrates, plants, fish and amphibians) are potentially exposed to COPCs in
surface water via direct contact. The exposure point concentration (EPC) for aquatic receptors to COPCs
in surface water is either the 95" upper confidence limit (95UCL) of the mean or the maximum concentration,
whichever is lower. For some locations, limited samples are available; at these locations the EPC is usually
equal to the maximum measured concentration. COPCs that are non-detects (U qualified; below the
detection limit) are evaluated at one-half the reported detection limit in the calculation of the EPC. For the
purposes of the SERA, direct contact exposures with surface water are evaluated on a sampling location-
specific basis. The location specific EPCs for each COPC by sampling location are listed in Table 5-1.
These EPCs are compared to toxicity benchmarks identified in Section 6.1.1 for benthic invertebrates and
fishand Section 6.2 for amphibians to identify potential risks for each, respectively in Section 7.1.1and 7.2.1.

5.1.2 Sediment

Benthic invertebrates are potentially exposed to COPCs in sediment via direct contact. The EPC for benthic
invertebrates to COPCs in sediments is either the 95" upper confidence limit (95UCL) of the mean or the
maximum concentration, whichever is lower. For some locations, only one or a limited number of samples
are available; therefore the EPC is usually equal to the maximum measured concentration. COPCs that are
non-detects (U qualified; below the detection limit) are evaluated at one-half the reported detection limit in
the calculation of the EPC. For the purposes of the SERA, direct contact exposures with sediment are
evaluated on a sampling location-specific basis. The location specific EPCs for sediment for each COPC by
sampling location are listed in Table 5-2. These EPCs are compared to toxicity benchmarks identified in
Section 6.1.2 to identify potential risks for aquatic receptors in Section 7.1.1.2.

5.1.3 Seeps

Benthic invertebrates and amphibians are potentially exposed to COPCs in seep water via direct contact. The
EPC for benthic invertebrates and amphibians to COPCs in seep water is either the 95" upper confidence
limit (95UCL) of the mean or the maximum concentration, whicheveris lower. COPCs that are non-detects
(U qualified; below the detection limit) are evaluated at one-half the reported detection limit in the calculation
of the EPC. For the purposes of the SERA, direct contact exposures with seep water are evaluated for each
monitoring well (groundwater data used to estimate seep concentrations). The EPCs for each COPC by
monitoring well are listed in Table 5-3. These EPC's are compared to toxicity benchmarks identified in Section
6.1.1 for benthic invertebrates and fish and Section 6.2 for amphibians to identify potential risks for each,
respectively in Section 7.1.3 and 7.2.2 .
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5.2 Terrestrial Plants and Soil Fauna

5.2.1 Soils

Terrestrial plants and soil invertebrates are potentially exposed to COPCs in soils via direct contact.
Exposures for these receptors are evaluated on a sampling location-specific basis. The EPC for plants and
soil invertebrates is equal to the average concentration across all depths at each sampling location for each
COPC. The EPCs are listed for each soil sampling location in Appendix F. The EPC for each COPC for
each sampling location is compared to toxicity benchmarks for terrestrial plants and soil invertebrates
presented in Sections 6.3 and 6.4, respectively, to identify potential risks for these receptors from direct
contact with COPCs in soil in Sections 7.3 and 7.4.

5.2.2  Seeps

Terrestrial plants are potentially exposed to COPCs in seeps via direct contact. Exposures are evaluated for
each monitoring well used to estimate seep water concentrations. The EPC for each COPC in seep water
(groundwater) is equal to the 95" upper confidence limit (95UCL) of the mean or the maximum concentration,
whichever is lower. COPCs that are non-detects (U qualified; below the detection limit) are evaluated at
one-halfthe reported detection limit in the calculation of the EPC. The EPCsare listed for each groundwater
well in Table 5-3. The EPC for each COPC for each sampling location is compared to aqueous toxicity
benchmarks for terrestrial plants in Sections 6.3.2 to identify potential risks for plants exposed to COPCs in
seep water in 7.3.2.

5.3 Wildlife

Wildlife species may be exposed to COPCs by ingestion of surface water, seep water, sediments,, soils and
food items that have taken up contaminants into their tissues. Exposures for wildlife receptors to each
environmental medium of concern are assessed for five exposure areas at the RFT Site (Figure 2-1) including:

. Upstream Silver Creek,

. Downstream Silver Creek,

. The south diversion ditch,

. Ponded water areas on the impoundment, and

. Unnamed drainages which flow into the south diversion ditch.

The following subsections describe how wildlife species are selected for evaluation and how COPC exposure
doses are estimated for wildlife for each exposure medium for each exposure area.

5.3.1 Identification of Representative Wildlife Species

It is not feasible to evaluate exposures and risks for each avian and mammalian species potentially present
within the study area. For this reason, specific wildlife species are identified as representative wildlife species
for the purpose of estimating quantitative exposures (doses) in the SERA. The representative species are
wildlife species that are potentially present within the Site area and are representative of other species with
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similar dietary preferences and feeding guilds. Selection criteria for representative wildlife species includes
trophic level, feeding habits, and the availability of life history information. Representative wildlife receptors

selected for the RFT Site are summarized in the following text table.

Summary of Representative Wildlife Receptors

Mammalian
Insectivores

(Sorex cinereus)

Type Species Represents
Small Deer Mouse Small mammalian terrestrial omnivore receptors ingesting terrestrial
Mammalian (Peromyscus food items (vegetation & terrestrial invertebrates), soil, and surface
Omnivores maniculatus) water.
Small . . . . . .
Masked Shrew Small mammalian terrestrial insectivore receptors ingesting terrestrial

food items (soil invertebrates), soil, and surface water.

R

Small Avian
Herbivores

Greater-Sage Grouse
(Centrocercus
urophasianus)

Small avian terrestrial herbivore receptors ingesting terrestrial food
items (vegetation), soil, and surface water.

—~

N Small Avian

American Robin

Avian omnivore receptors ingesting terrestrial food items

Omnivores (Turdus migratorius) | (vegetation & soil invertebrates), soil, and surface water.

Avian American Kestrel Avian carnivore receptors ingesting terrestrial food items (small
Carnivores (Falco sparverius) mammals), soil, and surface water.

Avian Belted Kingfisher Avian piscivore receptors ingesting aquatic food items (fish),
Piscivores (Cervle alcyon) sediment, and surface water.

Mammalian Red Fox Mammalian carnivore receptors ingesting terrestrial food items (small
Carnivores (Vulpes vulpes) mammals), soil, and surface water. {.‘k‘
R
Mammalian Mink Mammalian piscivore receptors ingesting aquatic food items (fish), R '
¢ Piscivores | .- (Mustela vison). . |_sediment, and surface water. .. ..« nmorm ims N
\ i K
/‘}:\‘ﬁl\vian Mallard Duck Avian insectivore receptors ingesting aquatic food items (benthic \
i Insectivores {(dnas platyrhynchos) | invertebrates), sediment, and surface water. .

Some species-specific factors are needed to estimate doses of COPCs including body weight, ingestion rates,
and dietary composition. These wildlife exposure factors are derived largely from the Wildlife Exposure
Factors Handbook (USEPA, 1993a and b). The exposure factors including derivation and sources are
provided as Appendix B. A summary of the exposure factors selected for the selected wildlife receptors is
provided in Table 5-4.
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5.3.2 Estimation of Doses Associated with Ingestion of Surface Water or Seep Water

Exposures to COPCs in surface water are quantified based on the following equation:

IR xC,
Dose,,, = ————xAUF
BW
where:
IR, = Ingestion rate of surface water or seep water for the receptor of interest
(L/day);
C,, = Concentration of COPC in sediment (mg/L);
AUF = Area Use Factor; and
BW = Body weight of the receptor of interest (kg wet weight).

C,. is equal to the EPC of each COPC for surface water within each exposure area. The EPC is equal

to either the 95" upper confidence limit (95UCL) of the mean or the maximum concentration, whichever
is lower. COPCs that are non-detects (U qualified; below the detection limit) are evaluated at one-half
the reported detection limit in the calculation of the EPC. The surface water EPC concentrations for
each COPC by exposure area are listed in Table 5-5. These EPC concentrations are compared to
toxicity reference values (TRVSs) calculated for wildlife in Section 6.5 to estimate risks for wildlife for
ingestion of COPCs in surface water in Section 7.5.1 and seep water in Section 7.5.3. The AUF for each
wildlife species is conservatively assumed to be 100%.

5.3.3 Estimation of Doses Associated with Ingestion of Sediments

Exposures to COPCs in sediment are quantified based on the following equation:

IR, xC

Dose,,; = sed x4 UF
w
where:
IR, = Ingestion rate of sediment for the receptor of interest (kg dry weight/day);
Cud = Concentration of COPC in sediment (mg/kg dry weight);
AUF = Area Use Factor; and
BW = Body weight of the receptor of interest (kg wet weight).

C,., i1s equal to the EPC for each COPC for sediment within each exposure area. The EPC is equal to
either the 95™ upper confidence limit (95UCL) of the mean or the maximum concentration, whichever is
lower. COPCs that are non-detects (U qualified; below the detection limit) are evaluated at one-half the
reported detection limit in the calculation of the EPC. The sediment EPC concentrations for each COPC
by exposure area are listed in Table 5-6. These EPC concentrations are compared to toxicity reference
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values (TRVs) calculated for wildlife in Section 6.5 to estimate risks for wildlife for ingestion of COPCs
in sediment in Section 7.5.2. The AUF for each wildlife species is conservatively assumed to be 100%.

5.3.4 Estimation of Doses Associated with Ingestion of Soils/Tailings

Exposures to COPCs in soil/tailings are quantified based on the following equation:

IR xC

Dose,,, = —24_"sed yAUF
sed BW
where:
IR, = Ingestion rate of soil for the receptor of interest (kg dry weight/day);
Coi = Concentration of COPC in soil (mg/kg dry weight);
AUF = Area Use Factor; and
BW = Body weight of the receptor of interest (kg wet weight).
C, 1s equal to the EPC of each COPC for soil/tailings at each exposure area. The AUF for each

wildlife species is conservatively assumed to be 100%. The estimated doses for exposure to COPCs in
soil/tailings are calculated for each representative wildlife species and presented in Section 6. The
estimated doses are compared to dietary ingestion TRVs in Section 6.2 to characterize risks.

C,.q 1s equal to the EPC for each COPC for soil within each exposure area. The EPC is equal to either
the 95™ upper confidence limit (95UCL) of the mean or the maximum concentration, whichever is lower.
COPCs that are non-detects (U qualified; below the detection limit) are evaluated at one-half the reported
detection limit in the calculation of the EPC. The soil EPC concentrations for wildlife for each COPC by
exposure area are listed in Table 5-7. These EPC concentrations are compared to toxicity reference
values (TRVs) calculated for wildlife in Section 6.5 to estimate risks for wildlife for ingestion of COPCs
in soil in Section 7.5.4. The AUF for each wildlife species is conservatively assumed to be 100%.

5.3.5 Estimation of Doses Associated with Ingestion of Food Items

Dietary exposures are possible for terrestrial wildlife by ingestion of terrestrial food chain items (soil
invertebrates, plants, birds and mammals) and/or ingestion of aquatic food chain items (plants, benthic
invertebrates, and fish). For the SERA, five food types are included in the wildlife exposure model
including aquatic invertebrates, fish, terrestrial vegetation, soil invertebrates and small mammals.

The dietary intake of a COPC for each representative species is estimated by the following equation:

IR i00d % 2 (Crooa. X df)
BW

Dosedie =

Ripos = Ingestion rate of food for the receptor of interest (kg dry weight/day);
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Cioti = Concentration of COPC in food type “i” (aquatic invertebrate, fish, plant or soil
invertebrate) (mg/kg wet weight);

df, = Dietary fraction (proportion in the diet) of food type “i” (unitless) for the
receptor of interest;

BW = Body weight for the receptor of interest (kilograms).

For the SERA, measured biological tissue data is not available; therefore, the calculation of dietary
exposure concentrations and doses for wildlife receptors is based on estimated tissue concentrations using
bioaccumulation factors (BAFs) for each COPC for each media of concern. C;, is equal to the

estimated concentration of each COPC in biota within each exposure area. The estimated concentrations
of COPCs in food items are based on the EPC concentrations in the respective environmental media
(surface water, sediment or soil). The EPC concentrations in food items are listed in Table 5-8. The
following subsections describe how concentrations of COPCs in food items are estimated and doses for
wildlife calculated for each food item.

5.3.5.1 Benthic Invertebrates and Fish

In order to evaluate food chain exposures for terrestrial wildlife consuming aquatic receptors (benthic
invertebrates and fish) at the RFT Site it is necessary to estimate tissue concentrations. Metal tissue
concentrations in benthic invertebrates are estimated using equations that estimate the bioaccumulation of
inorganic elements into freshwater invertebrate tissues from sediment. These biota-sediment
accumulation factors (BSAFs) focus primarily on invertebrates with terrestrial adult stages (i.c.: maytlies)
or are prey items for fish (i.e.: amphipods, tubificid worms) and are intended for use in screening level
ecological risk assessments to determine the need for further evaluation (BJC, 1998). Based on the

model recommendations, the 90" percentile BSAF based on both depurated and non-depurated organisms
is used to derive benthic tissue concentrations from sediment.

Parameter 90" Percentile

BSAF

Arsenic 0.69
Cadmium 41.55
Chromium 0.468

Cobalt 5.25
Copper 23.87
Lead 0.607
Mercury 2.868

Nickel 2.32
Zinc 7.527

[conc in benthic dw] = BSAF * [conc in sediment dw]

Estimated tissue concentrations in benthic invertebrates, based on sediment EPC concentrations, are
calculated for each exposure area in Appendix C. A summary of these concentrations are provided in
Table 5-8. These concentrations are used to estimate doses for wildlife consuming benthic invertebrates.
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The doses are provided in Appendix C. The doses are compared to TRVs from Section 6.5 to
characterize risks for wildlife receptors from the ingestion of benthic invertebrates in Section 7.5.5.1.

Metal tissue concentrations in fish tissue are assumed, conservatively, to be equal to sediment
concentrations. This is assumed to represent both uptake from surface water and sediments. The actual
extent of bioaccumulation of metals from surface water and sediments into fish tissue is dependant on
multiple site-specific factors that are difficult to model.

Estimated tissue concentrations in fish, based on sediment EPC concentrations are calculated for each
exposure area in Appendix C. A summary of these concentrations are provided as Table 5-8. These
concentrations are used to estimate doses for wildlife consuming fish. The doses are provided in
Appendix C. The doses are compared to TRVs from Section 6.5 to characterize risks for wildlife
consuming fish in Section 7.5.5.2.

5.3.5.2 Terrestrial Plants

In order to evaluate food chain exposures for wildlife consuming terrestrial plants, plant tissue
concentrations are estimated for each exposure area using equations that estimate the bioaccumulation of
inorganic elements into terrestrial plant tissues based on soil concentrations. Bechtel Jacobs Company
(BJC) (1998) reviewed available literature for collocated soil and plant data to derive empirical models for

_ the uptake of metals from soil to plants. BJC (1998) concluded that for ecological risk assessments, a

) single-variable regression model better estimates plant tissue concentrations from soil concentrations than

J use of a single uptake factor. For several inorganic elements (such as cadmium, mercury, selenium, and
zinc), a multiple regression model that includes pH is preferred. Unfortunately, data regarding soil pH is
not available at the RFT Site, therefore all plant tissue estimates are calculated using the single-variable
regression model.

Parameter B, B, R’
Arsenic -1.992 0.564 0.145
Cadmium -0.476 0.546 0.447
Copper 0.669 0.394 0.314
Mercury -0.996 0.544 0.598
Lead -1.328 0.561 0.243
Selenium -0.678 1.104 0.633
Zinc 1.575 0.555 0.402

In(plant) = B, + B, * In(soil)
where all concentrations are expressed as mg/kg dw

Estimated tissue concentrations of COPCs in plants based on soil EPC concentrations are calculated in
Appendix C. A summary of these concentrations are provided in Table 5-8. These concentrations are
used to estimate doses for wildlife consuming plants. The doses are provided in Appendix C. These
doses are compared to TRVs from Section 6.5 to characterize risks for wildlife receptors from the
ingestion of plants in Section 7.5.5.3.
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5.3.5.3 Terrestrial Invertebrates (Earthworms)

In order to evaluate food chain exposures from soil invertebrates, earthworm tissue concentrations are
estimated for each exposure area using bioaccumulation models derived by Sample et al. (1998a).
Sample et al. (1998a) developed a database of soil and earthworm tissue concentrations for several
inorganic and organic chemicals based on 32 studies from 11 countries and 5 states. For almost all
inorganic elements, a single-variable regression model provides the best estimates of earthworm tissue
concentrations. For cadmium and lead, a multiple regression model including soil calcium improved the
model fit. Measured data regarding soil calcium, however is not available for most soil samples collected
at the RFT Site, therefore all earthworm tissue estimates are calculated using the single-variable
regression model. No model is identified to accurately predict chromium or nickel concentrations in
earthworm tissue.

2

Parameter B, B, R
Arsenic -1.421 0.706 0.26
Cadmium 2.114 0.795 0.67
Copper 1.675 0.264 0.18
Mercury * 0.0781 0.3369 0.51
Lead -0.218 0.807 0.8
Selenium ° -0.075 0.733 043
Zinc 4.449 0.328 0.45

In(earthworm) = B, + B, * In(soil)

where all concentrations are expressed as mg/kg dw
? Based on model data only, validation data excluded
®Based on data set with outlier excluded

Tissues concentrations of COPCs in earthworms are estimated for each exposure area based on the EPC
values for soil. The calculations are provided as Appendix C and the results are summarized in Table 5-8.
These concentrations are used to calculate doses for wildlife species consuming soil invertebrates for
each exposure area. These calculations are provided in Appendix C. The doses are compared to TRVs
calculated in Section 6.5 to estimate risks for wildlife consuming soil invertebrates in Section 7.5.5.4.

5.3.5.4 Small Mammals

In order to evaluate food chain exposures for wildlife species consuming small mammals, tissue
concentrations are estimated for each exposure area using bioaccumulation models derived by Sample et
al. (1998b). Sample et al. (1998b) developed a database of soil and small tissue concentrations for 14
inorganic and 2 organic chemicals based on 20 different studies. Small mammal species are divided into 3
trophic feeding groups based on diet — herbivore, insectivore, and omnivore. If sufficient data were
available for each trophic group (N>4), trophic-group-specific regression models were developed based
on whole body tissue concentrations. If there was insufficient data or if trophic-group-specific models
were not reliable, general regression models, which included all trophic group data were developed. For
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most inorganic elements, a single-variable regression model was used to estimate small mammal tissue
concentrations. For barium and mercury in all trophic groups and for chromium and copper in herbivores,
the estimated tissue concentration was based on the median uptake factor.

Median
Parameter [Trophic Group|Equation used for Estimation B, B, Uptake| R’
Factor

Insectivore |General -4.8471 | 0.8188 -- 0.52
Arsenic Herbivore  |Trophic-group regression -5.6531 | 1.1382 -- 0.72
Omnivore  |Trophic-group regression -4.5796 | 0.7354 - 0.41

Barium All Median general UF - - 0.0168 | --
Insectivore  [Trophic-group regression 0.815 | 0.9638 -- 0.53
Cadmium Herbivore [Trophic-group regression -1.2571 | 0.4723 -- 0.64
Omnivore  |Trophic-group regression -1.5383 | 0.566 -- 0.63
| Insectivore & e eral 14599 | 07338 | -~ | o042

Chromium Omnivore

Herbivore  |Median trophic group UF - - 0.0774 --

Insectivore  [Trophic-group regression 2.1042 | 0.1783 -- 83

Copper Herbivore [Median trophic group UF - — 0.0525 -
Omnivore  [Trophic-group regression 1.4592 | 0.2681 -- 0.48

Mercury All Median general UF - - 0.0543 | --
Insectivore  [Trophic-group regression 0.4819 { 0.4869 - 0.53
Lead Herbivore  [Trophic-group regression -0.6114 | 0.5181 - 0.68
Omnivore  |General 0.0761 | 0.4422 -- 0.37

Selenium All General -0.4158 | 0.3764 - 0.31
Zinc All General 44713 | 0.0738 - 0.13

In(small mammal) = B, + B, * In(soil)
small mammal = median uptake factor * soil

where all concentrations are expressed as mg/kg dw

Tissue concentrations of each COPC for each exposure area are estimated based on the soil EPC values.
The calculations are provided in Appendix C. A summary of the concentrations by exposure area are
listed in Table 5-8. These concentrations are used to estimate doses for wildlife consuming small
mammals. The calculations are provided in Appendix C. The doses are compared to TRV values
calculated in Section 6.5 to estimate risks for wildlife consuming small mammals in Section 7.3.5.5.
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6.0 SCREENING LEVEL EFFECTS ASSESSMENT

Potential risks for ecological receptors are estimated in the SERA based on the Hazard Quotient (HQ)
approach. The exposure concentrations (or doses) identified in Section 5 are compared to respective
toxicity screening benchmarks to calculate an HQ value. If the HQ is less than or equal to one, then no
potential for adverse effects is expected. If the HQ exceeds one, adverse effects are possible. This
section identifies the toxicity screening benchmarks for each receptor for each exposure medium.

6.1 Toxicitv Benchmarks for Aquatic Receptors

6.1.1 Screening Benchmarks for Surface Water and Seeps

The USEPA has derived acute 24-hour and chronic 4-day Ambient Water Quality Criteria (AWQC)
values for a number of metals in surface water, including each of the metals of potential ecological
concern at the RFT Site (USEPA, 1985b-¢; USEPA, 1987; USEPA, 1996; USEPA, 2001b). These
AWQC values are based on thorough review of available toxicological information and toxicity testing on
the effects of the metal on aquatic receptors (including benthic invertebrates, fish, and aquatic plants), and
each criterion is intended to protect 95% of the aquatic genera for which toxicity data are available
(USEPA, 1985a).

An important characteristic of AWQC values is that many (but not all) depend on the properties of the
test water, especially hardness. Thus, the AWQC for many metals are not fixed values, but increase as
hardness increases. The generic form of the equation used to calculate the AWQC (expressed in units of
ug/L) at a given hardness H (expressed in units of mg/L) is as follows:

AWQC,,, = expla x In(H) + b]

The parameters a and b are empirically-derived coefficients of the best fit straight line through the data in
log space. That is:

In(AWQC, ) = a * In(H) +b

In cases where the value of AWQC does not depend on hardness (e.g., arsenic), the value of “a’ is zero
and the equation reduces to:
1]

AWQC,,,, = exp(b) = Constant

Originally, all AWQC are expressed in terms of total recoverable metal, and are used by comparison to
the total recoverable metal concentrations measured in surface water at the site. Subsequently, the EPA
concluded that dissolved metals (rather than total metals) are a better indicator of potential risks due to
direct contact (e.g., gill respiration in fish) as this concentration represents the amount of the constituent
that is biologically available (USEPA, 1995). As aresult, the EPA has identified a method for adjusting
the AWQC based on total metals which is suitable for use in evaluating risks from dissolved metals
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(USEPA 1995). The general form of the equation used to adjust the criterion from total to dissolved is as
follows:
AWQC g ovea = AWQC, ., X Conversion Factor

total

Conversion Factor = m - n x In(H)

The parameters m and n are empirically-derived coefficients of the equation relating total and dissolved
concentrations of the metal in laboratory water.

In some cases the conversion factor does not depend on hardness (e.g., arsenic, copper, zinc), so the
value of ‘n’ is zero and the equation reduces to:

Conversion Factor =m

However, evaluation of risks to receptors based only on dissolved metal levels could tend to underestimate
the total risk across all exposure pathways, including direct contact with solids (either as sediment or
suspended in the river) as well as ingestion of contaminated foods and sediments. Even though total
recoverable metal levels in surface water may not correlate well with risks from direct contact exposure,
use of this more conservative concentration value can help compensate for the omission of risks from
other exposure pathways.

Table 6-1 summarizes the parameters (a, b, m, n) needed to calculate the acute and chronic default
AWQC for total and dissolved metals of potential concern at the RFT Site and presents AWQC values
for each metal at a hardness of 100 mg/L. Also presented are the specified hardness limits for derivation
of the AWQC, if the measured station hardness is outside of the specified hardness limits, the applicable
hardness limit is used to calculate the station-specific AWQC.

The aquatic benchmarks used to select COPCs in surface water in Section 4 are also AWQC values. In
that instance, the chronic AWQC for both dissolved and total metals was compared‘the maximum
detected concentration to identify a contaminant as a COPC. For the screening risk characterization,
these comparisons are made for each surface water sampling station for both acute and chronic criteria.
The results provide some insight on spatial trends of potential risks for aquatic life.

6.1.2 Screening Benchmarks for Sediment

Screening benchmarks for aquatic invertebrates for exposure to COPCs in sediment are identified based
on a review of literature reporting sediment quality guidelines. Several sets of sediment quality guidelines
are available. The National Oceanic and Atmospheric Administration (NOAA) compiled a set of Effects
Range Low (ERL) and Effects Range Median (ERM) levels for contaminants in sediment (Long and
Morgan, 1991). The Ontario Ministry of Environment has identified a set of Severe Effects Threshold
(SET) values (Persaud et al., 1993). MacDonald et al. (1996) expanded on the work of Long and
Morgan (1991) and developed a set of guidelines including threshold effects levels (TELs) and probable
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effects levels (PELs). These sediment quality guidelines are derived based on data primarily from marine
environments.

Ingersoll et al. (1996) compiled freshwater sediment toxicity data from nine different sites in the United
States and identified a series of sediment effect concentrations (SECs) for a series of metals in sediment.
The SECs are defined as the concentrations of individual contaminants in sediment below which toxicity is
rarely observed and above which toxicity is frequently observed. The database was compiled to classify
toxicity data for Great Lakes sediment samples. Ingersoll et al.(1996) derived five different SECs
according to the methodology of Long and Morgan (1990), Persaud et al. (1993) and MacDonald
Environmental Sciences Ltd (1994). The SECs include an ERL, ERM, TEL, PEL and no effect
concentration (NEC). Ingersoll et al (1996) calculated these freshwater ERL, ERM, TEL and PEL

values using the same procedures as NOAA and MacDonald Environmental Sciences Ltd. (1994).

NOAA ERL and ERM Values. The NOAA ERL represents the 10th percentile of values

sorted in ascending order reported to be associated with an adverse effect. The NOAA ERM is
the median value in the ranking. An ERL is defined by Long and Morgan (1990) and Long et al.
(1995) as the concentration of a chemical in sediment below which adverse effects are rarely
observed or predicted among sensitive species. An ERM is defined by Ingersoll et al (1996) as
the concentration of a chemical above, which effects are frequently or always observed or
predicted among most species. The ERLs calculated by Ingersoll et al. (1996) use the 15th
percentile.

State of Florida TEL and PEL Values. MacDonald Environmental Sciences Ltd .(1994)
calculated TELs and PELs using an expanded database of Long and Morgan (1991). Freshwater
data were excluded from the analyses. Sediment concentrations associated with an adverse
effect were sorted in ascending order and an ERL (15th percentile) and ERM (50th percentile)
were identified. The concentrations associated with no adverse effect were also sorted and a no
effect range high (85th percentile) and no effect range median (50th percentile) were identified.
The TEL is equal to the geometric mean of the ERL and no effect range median. The PEL is
equal to the geometric mean of the ERM and the no effect range high. Although similar, the TEL
and PEL values are lower than the ERL and ERM values. The values are lower because they

are calculated using both "effect" and "no-effect" data; whereas, the ERL and ERM use only
"effect" data. The NEC is the maximum concentration of a chemical in sediment that does not
significantly adversely affect the particular response when compared to the control.

Consensus-Based Sediment Quality Guidelines (SQGs). In an effort to focus on

agreement among the various sediment quality guidelines (previously discussed), MacDonald et
al. (2000) issued consensus-based SQGs for 28 chemicals of concern. For each chemical of
concern, a threshold effect concentration (TEC) and a probable effect concentration (PEC) were
identified. The predictive reliability of these values was also evaluated. The criteria for
establishing reliability of the consensus-based PECs was based on Long et al. (1998). This
predictive ability analysis was focused on the ability of each SQG when applied alone to classify
samples as either toxic or non-toxic. These criteria are intended to evaluate the narrative intent
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of the values. Sediment toxicity should be observed only rarely below the TEC and should be
frequently observed above the PEC. Individual TECs were considered reliable if more than 75%
of the sediment samples were correctly predicted to be non-toxic. Similarly, the individual PEC
was considered reliable if greater than 75% of the sediment samples were correctly predicted to

be toxic. Therefore the target levels of both false positives (samples incorrectly classified as

toxic) and false negatives (samples incorrectly classified as non toxic) was 25% using the TEC
and PEC. The SQGs were considered to be reliable only if a minimum of 20 samples were
included in the predictive ability evaluation (MacDonald et al., 2000). The results of the reliability
analyses is summarized in the following table:

Reliability of Individual Consensus-Based Sediment Quality Guidelines (MacDonald et al., 2000)
% of Samples Correctly % of Samples Correctly
Chemical Predicted to Be Non- Rerfil;t?le? Predicted to Be Toxic Refilslie?
Toxic based on TEC based on PEC

Arsenic 74.1% No 76.9% Yes
Cadmium 80.4 Yes 93.7 Yes
Chromium 72.0 No 91.7 Yes
Copper 823 Yes 91.7 Yes
Lead 81.6 Yes 89.6 Yes
Mercury 343 No 100 Yes
Nickel 72.3 No 90.6 Yes
Zinc 81.6 Yes 90.0 Yes

Because field collected sediments contain a mixture of chemicals, a second predictive analyses was
completed for use of the individual SQGs together in classifying a sediment as toxic or non-toxic. The
incidence of effects was noted above and below various mean PEC quotients (ratios). The mean PEC
ratio equals the average of the ratios of the concentration of the chemical to the corresponding PEC using
on the PEC values that were found to be reliable. 92% of sediment samples with a mean PEC quotient >
1.0 were toxic to one or more species of aquatic organisms. The relationship between PEC quotient and
incidence of toxicity is depicted in Figure 6-1. The mean PEC quotient was found to be highly correlated
with incidence of toxicity (r* = 0.98) (MacDonald et al., 2000).

For the SERA, consensus-based SQGs from MacDonald et al. (2000} are used as a range of toxicity
benchmarks for sediment. The TEC is used as the low benchmark and the PEC as the high benchmark.
Consensus values are not available for aluminum, antimony, barium, beryllium, cobalt, cyanide,
manganese, selenium, silver, thallium or vanadium. For aluminum and manganese the lowest and highest
SEC values from Ingersoll et al. (1996) are used as the range of toxicity benchmarks for sediments. For
silver, sediment toxicity benchmarks are the range of values reported by NOAA (ERL and ERM) (Long
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et al., 1995) and the state of Florida (MacDonald Environmental Sciences Ltd., 1994). For antimony the
benchmarks are the range of values reported by Long and Morgan (1991). Sediment toxicity benchmarks
could not be identified for barium, beryllium, cobalt, cyanide, selenium, thallium and vanadium.

For the SERA, the identified low and high sediment toxicity benchmarks are listed in Table 6-2. These

values are compared to the EPC values for sediments for each sampling location (Section 5.1.2) to
evaluate risks for benthic invertebrates for direct contact with COPCs in sediment in Section 7.1.2.

6.2 Toxicity Benchmarks for Amphibians

Screening benchmarks for the protection of amphibians from aqueous direct contact exposures are
identified for several endpoints from the EPA AQUIRE database. With the exception of cyanide, the
data available are 1.C50 values which represent a test concentration lethal to 50% of the test population.
To estimate a toxicity benchmark value for no adverse effects, the lowest LC50 from the database is
selected and the concentration is divided by ten. The only available endpoint for cyanide is avoidance
behavior. Selected benchmarks are presented in Table 6-3. It should be noted that these benchmarks
serve as screening values that do not account for site-specific factors which may either increase or
reduce toxicity.

The toxicity screening benchmark for each COPC is compared to the EPC value for surface water and
seep water to calculate HQ values in Sections 7.2.1 and 7.2.2, respectively.

6.3 Plant Toxicity Benchmarks

6.3.1 Screening Benchmarks for Soil

Plants are exposed to metals in soil principally through their roots. Exposure may also occur due to
deposition of dust on foliar (leaf) surfaces, but this pathway is believed to be small compared to root
exposure. Copper and zinc are considered to be essential or beneficial for plant growth (Kabata-Pendias
and Pendias, 1992). However, excessive levels of these and other metals in soil may exert a variety of
adverse effects on plants including reduced photosynthetic efficiency, reduced seed germination, and
reduced root-mass formation. These phytotoxic responses may occur at the scale of the individual plant or
may effect the entire plant community, resulting in areas of stressed and unhealthy vegetation. Stressed
communities are often subject to invasion by weedy metals-tolerant species which in turn can result in the
disruption and displacement of an entire plant community that would otherwise be found in an affected
area. In some locations, lethality to plants can result, and areas with little or no vegetative cover may
occur.

A relatively large body of literature exists regarding metal phytotoxicity. These studies show that the
toxicity of metals in soils varies widely between different plant species, and also depends on a large
number of soil parameters including soil type, organic content, water content, soil condition, soil chemistry,
and soil pH (Adriano, 1986; Kabata-Pendias and Pendias, 1992; CH2MHill, 1987a; CH2MHill, 1987b;
Efroymson et al., 1997a). This variability is evident by inspection of Table 6-4, which summarizes
phytotoxicity benchmarks for metals that are recommended and used by different authors and groups.
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These values vary over an order of magnitude or more for each metal. Screening benchmarks for
cyanide and selenium could not be identified.

The low and high toxicity values identified in Table 6-4 are compared to EPCs in soil for each sampling
location to evaluate risks for terrestrial plants in Section 7.3.1.

6.3.2 Screening Benchmarks for Water

Screening benchmarks for the protection of plants from aqueous exposures are available from the Oak
Ridge National Laboratory (ORNL) (Efroymson et al., 1997a). The screening benchmarks developed by
ORNL are assumed to be representative of exposures of plants to contaminants measured in soil solutions
(e.g., from lysimeter samples or possibly from aqueous extracts of soil) or in very shallow groundwater
(e.g., plants in the vicinity of seeps and springs).

Solution benchmarks include data from toxicity tests conducted using whole plants rooted in aqueous
solutions. Tests are commonly conducted in this manner because plants are assumed to be exposed to
contaminants in the solution phase of soil, and the presence of soil in test systems reduces the
experimenter's degree of control over exposure (Efroymson et al., 1997a). It should be noted that these
benchmarks are used for screening and do not account for site-specific soil and plant characteristics.

The phytotoxicity benchmarks are derived by rank-ordering the LOEC values and then selecting a
benchmark that approximated the 10th percentile. If there were 10 or fewer values for a chemical, the
lowest LOEC is used. If there are more than 10 values, the 10th percentile LOEC value is used. If the
10th percentile fell between LOEC values, a value is chosen by interpolation. Since these benchmarks are
intended to be thresholds for significant effects on growth and production, test endpoints that indicate a
high frequency of lethality are not appropriate. Therefore, when a benchmark is based on an LC50 or on
some other endpoint that includes a 50% or greater reduction in survivorship, the value is divided by a
factor of 5, an approximation of the ratio of the LC50 to the EC20. In all cases, benchmark values are
rounded to one significant figure. The selected toxicity benchmarks for plants for aqueous exposures are
presented in Table 6-5. These benchmarks are compared to EPCs for seep water (Section 5. 2.2} in
Section 7.3.2 to evaluate risks for terrestrial plants associated with exposure to COPCs in seep water
(groundwater data).

6.4 Soil Fauna Toxicity Benchmarks

Soil organisms are defined as organisms that live during an essential part of their life cycle in the soil.

This includes both soil invertebrates (e.g., worms, some insects and arthropods, etc), and soil microbes
(bacteria, fungi, etc.). Soil organisms are important components of the terrestrial ecosystem as prey for
other species, and because they contribute substantially to litter breakdown. Soil invertebrates fragment
and partially solubilize organic matter, while soil microorganisms mineralize complex organic molecules to
simple molecules that can be taken up by roots, or further mineralized to CO, and H,0 (Eijsackers, 1994).
Earthworms are probably the most important soil invertebrate in promoting soil fertility (Edwards, 1992).
Their feeding and burrowing activities break down organic matter and release nutrients and improve
aeration, drainage and aggregation of soil.
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Soil organisms are distinguished as inhabitants of either pore water, mineral soil or the litter layer. Some
scientists distinguish between “in soil” and surface-active organisms, but this distinction can be arbitrary
and is not considered for this assessment. Soil organisms can be exposed to contaminants in soils by
direct contact with metals in pore water, and ingestion of metals in mineral soil or the litter layer.
Site-specific soil and invertebrate characteristics can influence the bioavailability and resulting toxicity of
metals from the soils to soil organisms (Eijsackers, 1994).

Soil screening benchmarks for the protection of soil organisms and microbial processes are available from
three different sources, including ORNL (Efroymson et al., 1997b), the National Institute of Public Health
and the Environment (Bilthoven, the Netherlands) (RIVM, 1997), and the Canadian Council of Ministries
of the Environment (CCME, 1997).

The screening benchmarks developed by ORNL for application at hazardous waste sites (Efroymson et
al., 1997b) are derived using a method similar to that used by NOAA to establish the ERLs and ERMs for
sediment (Long and Morgan, 1990). The data available on toxicity of a contaminant to soil organisms
were reviewed and the lowest observed effect concentration (LOEC) was determined. The LOEC is
defined as the lowest applied concentration of the chemical causing a greater than 20% reduction in the
measured response. In some cases, the LOEC was the lowest concentration tested or the only
concentration reported (EC50 or ED50 data). The LOECSs were rank ordered and a value selected that
approximated the 10th percentile. When a benchmark was based on a lethality endpoint, the benchmark
value was divided by 5 to approximate an effects concentration for growth and reproduction. The factor
was selected based on the author's judgement. The benchmark values were then rounded to one
significant figure (Efroymson et al., 1997b). Efroymson et al. (1997b) developed screening benchmarks
for earthworms and microorganisms and microbial soil processes.

The values developed by each of these groups are summarized in Table 6-6. As seen, in most cases the
benchmarks developed by the different groups for each chemical vary by less than an order of magnitude.
An exception is mercury, for which the range of soil invertebrate TRVs is substantially wider (300-fold).
Screening benchmarks for antimony and cyanide could not be identified.

For the purposes of the SERA, the low and high toxicity benchmarks are compared to soil EPCs for each
sampling location (Section 5.2.1) to calculate a range of HQ values in Section 7.4.

6.5 Wildlife Toxicity Reference Values (TRVs)

Two toxicity reference values (TRVs) are identified for each COPC for each representative wildlife
species. The first TRV is an estimate of the dose (mg of contaminant per kg of body weight per day) that
is not associated with any adverse effects to the species. This is referred to as the no observed adverse
effect level (NOAEL) TRV. The second TRV is an estimation of the dose that first causes an

observable adverse effect, and is referred to as the lowest observed adverse effect level (LOAEL) TRV.
This range of TRVs is one way to bracket the true threshold for adverse effects.
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The NOAEL and LOAEL TRV are based on a critical review of published toxicity data. Two
secondary sources (Sample et al., 1996 and Engineering Field Activity West, 1998) were used to identify
key toxicological studies for each of the COPCs. The studies were reviewed to determine the relevance
and reliability of the study results for derivation of a TRV. The critical studies used to derive the TRVs
are presented in detail for each contaminant and each receptor in Appendix D.

Separate TRVs (both NOAEL-based and LOAEL-based) were developed for exposure via water and

the diet. This distinction is based on the observation that the absorption (and hence the toxicity) of metals
in the diet is usually lower than for metals dissolved in water. Both the water TRVs and the dietary
TRVs were based on published toxicity data, wherever possible. If toxicity data were available for only
one of these media (water or diet, but not both), a relative absorption factor of 50% was assumed to
extrapolate to the other medium:

TRV(water) = TRV(diet) x 0.50
TRV(diet) = TRV(water) / 0.50

This adjustment factor of 50% is based on professional judgement, but is supported by evidence that
metals in water typically exist in a readily bioavailable form, and that dietary materials (proteins,
carbohydrates, other minerals) tend to bind metals and/or compete for uptake sites, hence reducing their
bioavailability. This concept has been used previously by USEPA in the derivation of food- and water-
based Reference Doses (RfDs) for cadmium (IRIS, 1998).

In theory, separate TRVs are needed for sediment and soil ingestion, since absorption of contaminants
from sediment may not be the same as from either food or water. However, there are no toxicity data for
any of the COPCs to any of the representative wildlife species where the exposure occurs in the form of
soil. Therefore, TRVs for food were used as surrogates for sediment and soil TRVs. It is considered
likely that this approach may tend to overestimate exposure and risk from ingestion of sediment and soil,

— but this is not known for certain.

X

<3 When reliable toxicity data could not be located for a representative species, it was necessary to

<{ extrapolate toxicity data from studies using another species. In some cases, available toxicity data were
A too limited to allow precise definition of NOAEL and LOAEL values for relevant endpoints. To account
:g' for these data gaps, each TRV was derived from the study dose level identified as the NOAEL or

LOAEL by dividing by an Uncertainty Factor (UF) as follows:

s TRV = Study Dose / UF ,J/\l/ mer
~9 \
"~ /

The value of UF was calculated as the product of a series of sub-factors. These sub-factors of
uncertainty are presented in Table 6-7 and include inter-taxon extrapolation, exposure duratio

’

: sensitivity, developmental differences, etc. In general, USEPA Region VIII r >nds that HQ values_
~ be calculated only in cases where the total UF used to derive a TRV is less thah
Appendix D, UFs used to derive TRVs are all below 100. The TRVs derived for’ each representative
wildlife species are summarized in Table 6-8. The TRVs are compared to doses estimated for each
wildlife species as described in Section 5.2 tO(estirnate risks in Section 7.5.
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7.0 SCREENING LEVEL RISK CHARACTERIZATION

Potential risks to ecological receptors from exposure to COPCs are characterized by use of a Hazard
Quotient (HQ) approach. The HQ is defined as the ratio of the exposure point concentration (EPC) to
the appropriate toxicity screening benchmark:

- Exposure

N Benchmark

If the effects of different chemicals on a receptor act on the same target tissue by the same mechanism,
then the total Hazard Index (HI) to the receptor may be estimated as the sum of the chemical-specific
HQ values across chemicals. At the RFT Site, it has been conservatively assumed that effects of all the
metals on each of the receptors are additive.

Total HIY HQi,r

If the HQ or total HI is less than or equal to one, it is believed that unacceptable risks will not occur in
the exposed population. If the HQ or total HI exceeds one, then unacceptable risks may occur and there
is a need for further evaluation. All HQ and total HI values are presented to one significant digit.

7.1 Aquatic Receptors

7.1.1 Surface Water

Because the toxicity of COPCs in surface water to aquatic receptors is dependant on the length of
exposure time, the HQ is calculated for both short-term (acute) and long-term (chronic) exposure
conditions:

Cwater H _ Cwater
Qchronic -
Benchmark Benchmark

acute chronic

HQ(ZCII[E =

The concentration of a contaminant in surface water may be expressed in terms of total recoverable
metal or dissolved metal with the value of the denominator (benchmark) dependant on the type of
concentration value selected.

DissolvedC,,,,,,

HQdiSsolved = TotalC
Benchmark j;.s010a HQ,\ =

walter

Benchmark,,,,

As discussed previously, the HQ based on the dissolved metal concentration is generally believed to be
the best indicator of potential risks due to direct contact (e.g., gill respiration in fish), as this concentration
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represents the amount of the metal that is biologically available (USEPA, 1995). However, evaluation of
risks to receptors based only on dissolved metal levels is not possible as dissolved benchmarks (criteria)
are not available for all metals and dissolved measurements in surface water are not available for all
COPCs for each surface water sampling station.

HQ values are calculated for COPCs in surface water and are presented in Table 7-1. The left-hand side
of the table presents the total recoverable and dissolved COPC EPCs from each surface water sampling
station. The corresponding acute and chronic AWQC values are also calculated. For those AWQCs that
are dependant upon hardness, the average station hardness is used to derive the criteria. If the measured
station hardness is outside of the specified hardness limits (Table 6-1), the applicable hardness limit are
used to calculate the AWQC. If the station hardness is not available, a hardness of 200 mg/L is assumed.
The right side of the table presents the resulting HQ, ... and HQ,.... values for dissolved and total
recoverable COPCs. Where the HQ values exceed 1E+00, the values are in boldface type.

Figure 7-1 provides a plot of HQ values for all COPCs by surface water station. The lower point of the

plotted range represents the HQ value calculated using the acute AWQC and the higher point represents
the HQ value calculated using the chronic AWQC. Acute and chronic AWQC values for zinc are nearly
equal depending on hardness, therefore a range of HQs is not presented for all stations.

Each of the following subsections discusses the surface water HQ results for both total recoverable and
dissolved measurements for each COPC in which an exceedance of either acute or chronic toxicity
screening levels (AWQC) occurs.

. Upstream Silver Creek. Zinc concentrations (both total and dissolved) at all sampling locations
on Silver Creek upstream of the railroad bridge trestle are above levels associated with acute and
chronic toxicity for aquatic receptors. At these stations, exceedances of the chronic toxicity
criteria for total and dissolved cadmium are also observed with total cadmium levels also exceed
the acute toxicity levels at station 492695. Total lead concentrations are above a chronic level of
concern at all sampling locations with HQs ranging from 3 to 3,000. At sampling location N4, total
concentrations of copper and mercury are above levels of acute and chronic toxicity. The
dissolved concentrations of lead at station N4 are also above a chronic level of concern (HQ of 5)
with total concentrations above an acute level of toxicity. Immediately upstream of the railroad
bridge trestle (USC-3), dissolved aluminum concentrations are slightly above chronic toxicity
levels (HQ of 2). At the furthest upstream location (USC-7), below Silver Maple Claims, total
aluminum concentrations are also above chronic levels (HQ of 8).

. Downstream Silver Creek. Like the upstream section of Silver Creek, zinc concentrations (both
total and dissolved) at all but three sampling locations on Silver Creek downstream of the railroad
bridge trestle are above levels associated with acute and chronic toxicity for aquatic receptors.

At three locations (RF-SW-06, USC-1 and RF-8) total aluminum concentrations are above

chronic toxicity levels. Total and dissolved concentrations of cadmium are above chronic toxicity
levels at all sampling locations except station 492679. At most sampling locations, total lead
concentrations (and often dissolved concentrations) are above a level of chronic toxicity. Total
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mercury concentrations at station N6 are above acute and chronic toxicity levels (HQs range
from 90 to 200).

. South Diversion Ditch. At most sampling locations in the south diversion ditch, both total and
dissolved zinc concentrations are above levels associated with acute and chronic toxicity. Total
zinc concentrations at RF-4 and RF-5-4 are 10 times greater than chronic toxicity levels.
Dissolved chromium concentrations are above levels associated with acute toxicity at stations
USC-4 and RF-6. Total concentrations of chromium are 7 times greater than chronic toxicity
levels and 4 times greater than acute toxicity levels at USC-4. Total aluminum concentrations
are above levels associated with chronic toxicity at most sampling locations with dissolved
aluminum concentrations above a level of chronic toxicity at station RF-2. At RF-6-2, total
arsenic concentrations exceed acute and chronic toxicity levels. Total lead concentrations slightly
exceed levels of chronic toxicity (HQs ranging from 2 to 9) at several stations.

. Ponded Water on the Impoundment. The HQs for each COPC are below levels of acute and
chronic toxicity. However, the total HI is above one for both total and dissolved metals based on
chronic toxicity criteria and above one for dissolved metals based on acute toxicity criteria.

. Unnamed Drainage flowing into the South Diversion Ditch. At sampling location RF-3-2, all
total and dissolved COPC concentrations, with the exception of total recoverable aluminum, are
‘ below levels of acute and chronic toxicity. Total aluminum concentrations are above levels of
) acute and chronic toxicity levels (HQs of 2 and 20, respectively).

The range of HQ values for aquatic receptors from surface water are summarized below.

Location Al As Cd Cr Cu CN Pb Hg Se Ag Zn

Silver Creek -

<lto8 | All<l [<1to30] All<l |<1to20]| All<1 |<I to 300 <1 to 200{<1to 2 |All <I |3 to 400
upstream

Silver Creek -

<ltod | All<l [<1to20] All<] | <lto2 | All<] | <lto60 [<1 to200|<lto2|All<l|<]lto8
downstream

South Diversion

Ditch <lto7 | <ltos | <ltod |<lto7 | All<l | All<l | <1t09 | All<l JAll<1]|All<]|<]to 10

Ponded Water NA All<l | <lto2 | All<l | All<I NA All <1 All <l [All<]l ANl <1} All <1

Unnamed Drainage [<1 to 20| All<l [ All<l [ All<l | All<I NA All <1 All<l [All<]|All <1 | All <1

The concentrations of most COPCs are above levels of chronic and/or acute toxicity in Silver Creek
upstream of the RFT Site. The headwaters of Silver Creek originate in the mountains south of Park City,
Utah and include Deer Valley, Empire Canyon, Ontario Canyon, and Thaynes Canyon (Figure 3-6).
Historically, these headwaters were the site of several mining operations such as the Little Bell and Daly
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Mines. According to the Utah Division of Water Quality, water quality in the upstream portions of Silver
Creek is impaired and concentrations exceed the state water quality standards for zinc (RMC, 2000b).
During the watershed evaluation completed by EPA (USEPA, 2001a), surface water samples were
collected at several locations in each canyon and along Silver Creek (see Figure 3-7). Measured surface
water concentrations of cadmium, lead and zinc are presented graphically in Figure 7-2.

As seen in Figure 7-2, the highest concentrations of cadmium, lead and zinc are measured in Empire
Canyon. Concentrations in Silver Creek tend to decrease with increasing distance downstream with
increases observed at locations near Silver Maple Claims that receives flow from the Pace-Homer Ditch.
According to the findings of the watershed evaluation (USEPA, 2001a), the Silver Maple Claims (Pace-
Homer Ditch) was the largest contributor of zinc for the lower reaches of Silver Creek. Zinc loads from
the RFT Site south diversion ditch are reported to contribute only 0.03 1bs/day to Silver Creek (USEPA,
2001a).

The following subsections provide further evaluation of the risks for cadmium, lead and zinc in surface
water for fish and aquatic invertebrates, respectively.

7.1.1.1  Screening Evaluation for Fish

The “typical” concentrations of cadmium, lead and zinc in RFT Site surface waters are compared to
species specific toxicity reference values (species mean TRVs). Figures 7-3a to 7-3¢ compare data on

the available mean and maximum concentrations of dissolved cadmium, lead and zinc observed in Silver
Creek and RFT Site surface waters to the range of species-mean toxicity values for the fish species that
either occur in or are similar to species that occur in cold water streams (Table 7-2). The data for the
south diversion ditch and the unnamed drainage is provided for comparison purposes. It is understood that
this habitat is semi-permanent and is not expected to support a cold water fishery.

All of the toxicity values shown in Table 7-2 are derived from the corresponding AWQC Documents
prepared by EPA (1985b-¢, 1987, 1996, 2001b). Because the toxicity of cadmium, lead and zinc depend
on water hardness, all of the data (both the toxicity values and the concentration values) are normalized to
a default hardness of 100 mg/L using the following equation:

C(100) = C(H) x TRV(100) / TRV(H)
where:

C(100) = normalized concentration

C(H) = original concentration (hardness = H)

TRV(100) = Acute AWQC (dissolved) at a hardness of 100 mg/L
TRV(H) = Acute AWQC (dissolved) at hardness = H

Site-specific data on water hardness are not available for all stations. If the station hardness is not
available, a hardness of 200 mg/L is assumed.
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For dissolved cadmium (Figure 7-3a), average concentrations for several locations in Silver Creek and
maximum cadmium concentrations in the south diversion ditch enter a range of acute toxicity for brook
trout and rainbow trout. As seen in Figure 7-3b, dissolved lead concentrations do not enter a range of
acute or chronic toxicity for either brook trout or rainbow trout at any location, even when concentration
values reach the maximum detected concentrations. For zinc (Figure 7-3c), average concentration values
at station RF-7 in upstream Silver Creek exceed acute and chronic toxicity values for all fish species. All
other zinc concentrations are below available species toxicity values.

7.1.1.2  Screening Evaluation for Aquatic Invertebrates

Many benthic macroinvertebrates live some or most of their life cycle on or near the surface of the
sediment substrate, and hence the main source of water exposure is from the overlying surface water
column (Warren et al., 1998). Data on the concentration of metals in surface water are presented carlier
(see Section 3). In accord with EPA recommendations (Prothro, 1993), attention is focused on risks from
contact with dissolved metals, since dissolved metal measurements are thought to be more predictive of
risk compared to measurements of total recoverable metals.

Table 7-3 summarizes available water column toxicity data from the AWQC national database (USEPA,
1985b-¢, 1987, 1996, 2001b) for benthic species that are expected to occur or are reasonable surrogates
for other species that are expected to occur in the RFT Site waters. Daphnia are retained because they
are usually among the most sensitive of aquatic invertebrates to the effects of metals, and therefore can
serve as a surrogate for other sensitive aquatic macroinvertebrates which may reside in RFT Site surface
waters, but standard toxicity values are not available.

Figures 7-4a to 7-4c compare data on the distribution of concentrations of dissolved metals observed in
RFT Site surface waters to the range of genus-mean toxicity values for aquatic macroinvertebrates
selected to represent the aquatic macroinvertebrate community. Because cadmium, lead and zinc toxicity
depends on water hardness, all of the data (both the toxicity values and the concentration values) have
been normalized to a hardness of 100 mg/L. The hardness-normalization equation is presented previously
in Section 7.1.1.1. Site-specific data on water hardness are not available for all stations. If the station
hardness is not available, a hardness of 200 mg/L 1s assumed.

For dissolved cadmium (Figure 7-4a), concentrations approach or exceed chronic toxicity values for
cladocerans (Daphnia) at several locations in Silver Creek and the south diversion ditch. As seen in
Figure 7-4b, dissolved lead concentrations do not enter a range of acute or chronic toxicity for any benthic
macroinvertebrate genus or species evaluated at any location, even when concentration values reach the
maximum detected concentrations. However for zinc (Figure 7-4c), average concentrations in Silver
Creek and the south diversion ditch are frequently above levels of chronic toxicity for cladocerans
(Daphnia). In addition, maximum concentration values in the south diversion ditch (RF-4 and RF-5-4)
approach or exceed reported acute toxicity levels for Daphnia. These comparisons suggest that these and
other aquatic invertebrate organisms may be exposed to cadmium and zinc concentrations that could
impact or limit their populations.

7.1.2 Sediments
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Risks for benthic invertebrates from exposures to COPCs in sediment are evaluated using two methods.
The first is a HQ approach and the second is calculation of site-specific probable effect ratios that predict
if the mixture of metals in site sediments will be toxic to benthic organisms.

7.1.2.1  Hazard Quotients

The risks to benthic invertebrates from exposures to COPCs in sediment are evaluated using an HQ
approach as follows:

C
HQ — sed
Benchmark .,
where:
Cia = Concentration of COPC in sediment (mg/kg dry weight)
Benchmark,, = Sediment screening benchmark (mg/kg dry weight)

Table 7-4 presents the maximum concentration of each COPC in sediment, stratified by location, with the
corresponding range of sediment screening benchmarks (low and high toxicity benchmarks). HQs are
calculated using both the low and high sediment toxicity benchmarks. The resulting range of HQ values
are shown on the right-hand side of Table 7-4. In instances where the HQ exceeds 1, the HQ is shown in
boldface type.

Figure 7-5 presents a plot of HQ values for aluminum, arsenic, cadmium, copper, lead, manganese,
mercury, nickel, silver, and zinc stratified by sediment station. The lower point on the range represents
the HQ value calculated using the high sediment toxicity benchmark (Table 6-2) and the higher point
represents the HQ value calculated using the low sediment toxicity benchmark.

Based on the HQ values, potential risks for benthic invertebrates are predicted for exposures to aluminum,
antimony, arsenic, cadmium, chromium, copper, lead, manganese, mercury, nickel, silver and zinc in
sediments. The HQ values for cadmium, lead and zinc tend to follow similar trends across locations. A
discussion of the HQ values for benthic invertebrates are provided by COPC in the following subsections:

. Upstream Silver Creek. Antimony, arsenic, cadmium, copper, lead, mercury, silver and zinc
sediment concentrations at all sampling locations along Silver Creek upstream of the railroad
trestle are above levels associated with sediment toxicity to benthic invertebrates. Antimony,
arsenic, cadmium, copper, lead, silver and zinc concentrations exceed both the low and high
sediment toxicity benchmarks at all three upstream sampling locations. Mercury sediment
concentrations exceed the low toxicity benchmark at all three upstream sampling locations but
only station USC-6 exceeds the high toxicity benchmark (HQ of 2). Aluminum and chromium
sediment concentrations are below a level of concern for benthic invertebrates (HQs less than or
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equal to 1) at all three upstream Silver Creek locations. The highest HQs are for COPCs
observed at the sampling station below Silver Maple Claims (USC-6). At this station, the risks
are predicted to range from 9 (mercury) to 1,000 (lead) based on the low toxicity benchmark
values (TECs), and from 2 (mercury) to 300 (lead) based on the high toxicity benchmark values
(PECs).

. Downstream Silver Creek. The HQ values for benthic invertebrates from direct contact with
sediment at Silver Creek sampling locations downstream of the RFT Site are similar to those at
upstream locations. At both Silver Creek downstream sampling locations antimony, arsenic,
cadmium, copper, lead, silver and zinc sediment concentrations are higher than both the low and
high toxicity benchmarks. At station USC-1, concentrations of mercury are higher than the low
toxicity benchmark (HQ of 2). Aluminum and chromium concentrations are less than both
benchmarks (HQs less than or equal to 1).

. South Diversion Ditch. Antimony, arsenic, cadmium, lead, silver and zinc sediment
concentrations at almost all sampling locations in the south diversion ditch are above both the low
and high toxicity benchmarks. Concentrations of copper exceed both the high and low toxicity
benchmarks with the exception of locations RF-SD-SD2, -SD3, and -SD6. The concentrations of
mercury in sediments exceed the low sediment toxicity benchmark at all sampling locations and
the high benchmark at one location (RF-SD-SD1). Concentrations of aluminum and chromium
are lower than both benchmarks with the exception aluminum at one station (RF-SD-SD6) where
the HQ 1s 2.  The highest HQ values are observed for cadmium, lead and zinc with values
ranging from 20 (cadmium) to 100 (lead and zinc). The HQ ranges for other COPCs are
generally lower.

. Wetland Area. Antimony, arsenic, cadmium, lead, silver and zinc exceed both the high and low
toxicity benchmarks at all sampling locations. Concentrations of copper exceed the low toxicity
benchmark at all locations and the high benchmark at two sampling locations (RF-SE-01 and RF-
SE-03). The concentrations of mercury exceed the low toxicity benchmark at three locations and
only the high benchmark at one location. Concentrations of manganese exceed the low toxicity
benchmark at all locations and the high benchmark at all but one location (HQs range from 2 to
50). Concentrations of nickel exceed the low toxicity benchmark at RF-SE-01 and both the low
and high toxicity benchmarks at RF-SE-04. Concentrations of aluminum and chromium are below
a level of concern at all sampling locations.

The range of HQs and the relative frequency of exceedances for benthic invertebrate receptors from
sediments are summarized in the following table.
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Location Al Sb As Cd Cr Cu Pb Mn Hg Ni Ag Zn

Silver Creek -1 41 1 | 10 30002 to 100f5 to 100 All <1 [31060] 12 | nC |<1t05| NC |7 t0 1008 t0 300
upstream : 800
Silver Creek - 1\ 1 151070710 30| 8 10 50| Al <1 [31020] 22 | nC |<1t02] NC 10 t0 50020 to 80
downstream 200
South Diversion| _y 1 5 L1 to 50031020 [4 0 70| All <1 k10 10| 2210 | nC [<1109] NC [41t030}6 10 100
Ditch 100
South Diversion - 20 to 10 to
Ditch . Wetland <lt02]2t050]5t030{8to 90| All<l <1 to 20 200 <1 to 70k<1 to 40{ <1 to 4] 2 to 50 100

NC= Not Calculated

As seen, sediments in upstream Silver Creek (above the RFT Site) tend to have the highest HQ values.
According to the watershed evaluation (USEPA, 2001a), sediment concentrations are highest at and
below Silver Maple Claims and are likely impacted by the tailings piles along the lower portions of Silver
Creek. Historical releases from the RFT Site south diversion ditch may have also impacted sediments in
Silver Creek (USEPA, 2001a).

7.1.2.2  Mean Probable Effect Concentration Ratio

As described earlier in Section 6, MacDonald et al. (2000) found that the mean PEC quotient was
correlated with incidence of sediment toxicity (r? = 0.98). The resulting equation (Y=101.48(1-0.36%),
where ‘x’ equals the mean PEC quotient and Y’ equals the incidence of toxicity, can be used to estimate
the probability of observing sediment toxicity at any mean PEC quotient. The mean PEC quotients
calculated for each sediment sampling location are provided in Table 7-5 and the results are summarized
in the following text table:
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Calculation of the Mean PEC Quotient by Sampling Location and the Predicted
Incidence of Observing Sediment Toxicity (MacDonald et al., 2000)
. . Mean Probability of Observing
Location Station PEC Sediment Toxicity
) USC-1 19.8 100%
Silver Creek Downstream

USC-2 14.9 100%
USC-5 213 100%
Silver Creek Upstream USC-6 77.2 100%
USC-7 6.5 100%
RF-SD-SD! 10.9 100%
RF-SD-SD2 7.6 100%
) ) . RF-SD-SD3 6.0 100%

South Diversion Ditch
RF-SD-SD4 8.8 100%
RF-SD-SD35 7.4 100%
RF-SD-SD6 4.9 100%
RF-SE-01 17.4 100%
RF-SE-02 8.8 100%

Wetland Area

RF-SE-03 13.2 100%
RF-SE-04 6.7 100%

The mean PEC ratio equals the average of the individual COPC specific ratios of the concentration of the
COPC in sediment to the corresponding PEC value using only the PEC values that were found to be
reliable. The mean PEC quotients for all sampling locations predict that samples are toxic to benthic
invertebrates.

7.1.3 Seep Water

Potential risks for aquatic receptors from exposure to COPCs in seep water are characterized by use of
the HQ approach. The HQ is defined as the ratio of the concentration of a COPC to the appropriate
benchmark value:

Cseep

Benchmarkseep

where:
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C

seep

Benchmark,

seep

Dissolved or Total Concentration of COPC in seep water (ug/L)

AWQC screening benchmark for Total or Dissolved Concentrations
(ug/L)

HQ values for aquatic receptors are calculated for COPCs in seep water (as estimated from
groundwater) and are presented in Table 7-6. The left-hand side of the table presents the maximum total
recoverable and dissolved COPC concentrations from each groundwater monitoring well. The
corresponding acute and chronic AWQC values are also presented. Where the HQ values exceed
1E+00, the values are in boldface type. Calculated HQs for total and dissolved COPCs are shown
graphically in Figure 7-6. If the value of the HQ exceeds one, then potential risks may occur and there is
a need for further evaluation.

A summary of the seep water HQ results for each COPC in which an AWQC exceedance occurred is

provided below.

Groundwater

Location Al As Cd Cr Cu CN Pb Hg Se Ag Zn
Seep Water @ “lto
Main <1t0900] <lto2 [<lto90| <1to9 [<]to90 <lto30| <lto3 [<lto3]|All<]]|<]to 10
2,000
Embankment
Background |1\ 500| All<l | <1108 ] <1102 |<1t010] All<l |<1to100] <1 | All<l [All<1|An<I

The ranges of HQ values exceed one for all COPCs, with the exception of silver, at all monitoring wells

located at the base of the main embankment. Total concentrations have consistently higher HQ values

than those predicted for dissolved. Concentrations of cyanide along with lead and mercury are found to

be the most common contributors to risks.

7.2 Amphibians

The diversity, density, and the reproductive success (i.e. embryonic mortality) of amphibians are shown
to be sensitive indicators of environmental stress. If amphibians are found to encounter reproductive
failure compared to reference wetlands, amphibian reproductive success and diversity, and subsequently
structure and function as a whole would be determined to be at risk.

The basic equation used for calculation of an HQ value for the direct contact exposure of amphibians to

COPCs in aqueous media is:

where:

H Qamphib =

Concwater
TB amphibian
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Total Recoverable concentration of COPC in water (ug/L)
Toxicity benchmark (ug/L) for exposure of amphibians to COPCs in aqueous
media

Conc
TB

water

amphibian

HQ values are calculated using the amphibian toxicity benchmark TRV for each COPC. If all HQ
values are found to be below one, it would then be concluded that hazard to amphibians from exposure to
COPCs in water is low. Conversely, if a majority of HQ values based on the benchmark TRV are found
to be substantially higher than one, it should be concluded that toxicity to amphibians from exposure to
COPCs in water is likely.

7.2.1 Surface Water

HQ values for the exposure of amphibians via surface water are calculated for each COPC and are
presented in Table 7-7. The left-hand side of the table presents the maximum total recoverable COPC
concentrations from each surface water sampling station. If total concentrations are not available, the
dissolved concentrations are used to calculate HQs. The corresponding amphibian toxicity benchmark
screening values are also presented. Where the HQ values exceed 1E+00, the values are in boldface
type. A summary of the total HI at each sampling station and the contribution of each COPC HQ to the
total HI is presented in Figure 7-7.

A summary of the surface water HQ results for each COPC in which an exceedance of the amphibian
toxicity screening benchmark occurs is provided in the following paragraphs.

. Upstream Silver Creek. Zinc and copper concentrations at all sampling locations and lead
concentrations at all but one sampling location are above levels associated with toxicity to
amphibians. Copper HQs typically are less than 5 times greater than the toxicity value. Slight
exceedances of the cadmium and arsenic toxicity benchmarks are observed at several sampling
locations with maximum HQs of 3 and 5, respectively. Cyanide concentrations at sampling
location RF-7-2 and N4 are also above the toxicity value, with HQs of 8 and 200, respectively.
Mercury concentrations at these stations and at station RF-7 exceed of the toxicity value as well.
Selenium and silver concentrations are below respective toxicity values at all stations.

. Downstream Silver Creek. The HQ values and frequency of exceedances of amphibian toxicity
values at locations in Silver Creek downstream of the south diversion ditch confluence are similar
to those observed upstream. Like upstream Silver Creek, zinc and lead concentrations at all but
one sampling location are above respective toxicity values. Arsenic and copper HQs are greater
than 1 at all but one location, with maximum HQs of 8 and 3, respectively. At station RF-8,
cadmium concentrations are slightly above the toxicity value (HQ of 2). Cyanide 1s measured at
only three sampling locations, but concentrations are above the toxicity value at all locations with
a maximum HQ of 20. Calculated HQs for mercury at most locations are below 1, however,

HQs are greater than 1 at N6, RF-8, and RF-8-2. Similar to upstream Silver Creek, selenium and
silver concentrations are below toxicity values at all stations.
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. South Diversion Ditch. Total zinc concentrations at every sampling location in the south
diversion ditch are above toxicity levels. Zinc concentrations at RF-4 and RF-5-4 exceed the
toxicity value by 3,000 times. At most sampling locations, total arsenic concentrations (HQs
ranging from <l to 200), total copper concentrations (HQs ranging from <1 to 5) and total
mercury concentrations (HQs ranging from <l to 3) exceed respective toxicity values.
Concentrations of lead at several locations in the south diversion ditch are also above the toxicity
value with a maximum HQ of 10. Total cyanide is available for only one location. At this
location concentrations are 8 times greater than the toxicity value. Cadmium, selenium and silver
concentrations are below a level of concern at all sampling locations.

. Ponded Water on the Impoundment. At sampling location RF-9, measured concentrations of
arsenic and mercury are slightly above respective toxicity values (HQs of 3). Zinc concentrations
are also above the toxicity value (HQ of 10). All other COPC concentrations are below levels of
concern for amphibians.

. Unnamed Drainage flowing into the South Diversion Ditch. At sampling location RF-3-2,
concentrations of arsenic, copper, and mercury are slightly above respective toxicity values (HQs
ranging from 2 to 5). Total zinc concentrations are above the toxicity value with an HQ of 100.
Concentrations of all other COPCs are below a level of concern for amphibians.

The range of HQs for amphibians from surface water are summarized below.

Location As Cd Cu CN Pb Hg Se Ag Zn
. 800 to
Silver Creek - upstream| <lto5 | <lto3 |2to 100 | <l to 30 |<l to 400 <l to 100(f All<l | All<] 100.000
Silver Creek - <lto8 | <lto2 |<lt010|<11020 | <1090 kI to100q All<1 [an<i [200%
downstream 2,000
Site Ponded Water 3 <] <1 NC <1 3 <1 <] 10
South Diversion Ditch |<1 to 200 All <1 <lto5 | <lto8 |<ltol0] <lto3 | All<l [All<l ,9%8%
Dy
Unnamed Drainage 3 <l 56 NC <1 2 <1 <1 100

The HQ values indicate that potential risks for amphibians associated with exposures to arsenic, copper,
lead, mercury and zinc in the surface waters of Silver Creek both upstream and downstream of the RFT
Site, the South Diversion Ditch, site ponded water and the Unnamed Drainage on the RFT Site. Adverse
effects associated with lead, mercury, and zinc (as shown by the size of the ratio and frequency of
exceedances) are predicted to be the most severe and frequent.

Figures 7-8a to 7-8e compare data on the distribution (mean and maximum) of typical concentrations of
total recoverable concentrations of arsenic, copper, lead, mercury and zinc observed in Silver Creek and
in RFT Site surface waters to the range of species toxicity values for amphibians. The toxicity values

shown are derived from AWQC Documents (USEPA 1985b-e, 1987, 1996, 2001b) and are presented in
Table 7-8. As seen in Figure 7-8a, arsenic concentrations in Silver Creek and in RFT Site waters are all
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below available toxicity values for amphibians. Copper concentrations (Figure 7-8b), with the exception
of station N4, are also all below toxicity levels for available amphibian species. In Figure 7-8c, maximum
lead concentrations at stations RF-7-2 in upstream Silver Creek, USC-1 and USC-2 in downstream Silver
Creek, and RF-6 and N5 in the south diversion ditch are all above the EC50 for the marrow mouthed
toad. Stations N4 and N6 are greater than toxicity values for the leopard frog and marbled salamander,
but these concentrations appear to be anomalous in comparison with other measured lead concentrations.
Maximum total mercury concentrations (Figure 7-8d) at station RF-7-2 in upstream Silver Creek, station
RF-8 in downstream Silver Creek, and RF-4 in the south diversion ditch are above a level of concemn for
the African clawed frog. Mercury concentrations at stations N4 and N6 are several orders of magnitude
above typical concentrations in other surface water, the reason for this discrepancy is not known at this
time. Zinc concentrations (Figure 7-8¢) at most locations are above the EC50 for the narrow-mouthed

: toad, but are below a level of concern for the African clawed toad and the marbled salamander with the
exception of station RF-7.

7.2.2  Seep Water

HQ values for amphibians are calculated for COPCs in seep water (as estimated from groundwater) and
are presented in Table 7-9. The left-hand side of the table presents the maximum total recoverable
COPC concentrations from each groundwater monitoring well. If total concentrations are not available,
the dissolved concentrations are used to calculate HQs. The corresponding amphibian toxicity
benchmark screening values are also presented. Where the HQ values exceed 1E+00, the values are in

) boldface type.

A summary of the seep water HQ results for each COPC in which an toxicity benchmark exceedance
occurred is provided below. A summary of the total HI at each monitoring well and the contribution of
each COPC HQ to the total HI is presented in Figure 7-9.

Location As Cd Cu CN Pb Hg Se Zn
Seep Water @ Main| 0 o0 | 41610 | 310400 B0t050.000 20030 | 31022 2 1010300
Embankment
Background <1 <1 8 20 200 2 <1 100
Groundwater

Inspection of these HQ values shows exceedances of the toxicity values for amphibians to a greater
extent for seep waters at the base of the main embankment compared to background waters for almost
all COPCs. The highest HQ values are observed for cyanide and zinc, however, seep water
concentrations of arsenic, cadmium, copper, lead and mercury also exceed respective amphibian toxicity
values indicating potential risk associated with these COPCs.
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7.3 Plants
7.3.1 Soil

The basic equation used for calculation of an HQ value for exposure of plants to COPCs in soils is:

HOpon = Concsoit
o= TBplam
where:
Conc Concentration of metal in soil (mg/kg)
TB,.. = Phytotoxicity benchmark value (mg/kg) for COPC (Table 6-4)

As discussed previously, HQ values for plants are calculated based on total recoverable COPC
concentrations in soil samples from each sampling location. HQ values are calculated based on the low
and the high phytotoxicity value (from Table 6-4) for each COPC. These results are presented in
Appendix F. If all HQ values based on the low phytotoxicity benchmark are below one, it is concluded
that risks for plants associated with direct contact to COPCs in surface soils are not expected.

Conversely, if the majority of HQ values based on the high benchmark are substantially higher than one, it
is concluded that phytotoxicity is likely.

The HQ results (Appendix F) are summarized graphically in Figure 7-10 by soil type (background, on-
impoundment, off-impoundment and tailings). For each COPC, HQs calculated using the low and high
phytotoxicity benchmarks (Table 6-4) are presented in the upper and lower panels, respectively. The HQ
ranges presented for each general soil type represent the minimum and maximum calculated HQs; the
average HQ is also presented. The following table summarizes the HQ values for plants from exposure
to COPCs in soil.

Location Al Sb As Ba Cd Cr Cu Pb Hg Se Ag Zn
Bac:firl‘;”“d NA | NA | ali<t [all<l| all<I 20 |all<l| <ltw2 |all<l| 3 <1 | 2103
Oft-
Impoundment NA NA |<lio30fall<l| <lto7 |20to30]all <l |<I to 100 all <I 3 <1 2 to 30
Soils
On- 400 to
Impoundment 500 <lto2|<ltol0|all<l] <lto2 |20to40] all<l <] to60]all <] 3 <l |<lto20
Cover Soils
Site 40 to
o 91050 [<1to30| NA [<lto1l0| 9to30 [<lto7]|2to200]all<l]3tol0|6to30]60 to200
Tailings 300

NA = Not Analyzed
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. Background Soils. The concentrations of most COPCs in background soils are below the low
toxicity benchmark for plants. These HQs indicate that phytotoxicity is not likely to occur as a result
of direct contact with these COPCs in soil. HQ values for chromium, lead, selenium and zinc are
all slightly above one, but are lower than HQ values observed for either on-impoundment or off-
impoundment soils.

. Off-Impoundment Soils. The average concentrations of arsenic, chromium, lead, selenium and
zinc in off-impoundment soils are above the phytotoxicity benchmarks (HQs ranging from 2 to 100).
These HQs indicate that phytotoxicity is likely to occur as a result of direct contact with these
COPCs in soil. HQs for barium, copper, mercury and silver are all below one. Cadmium HQs
based on maximum concentrations are slightly above one for off-impoundment soils using the low
phytotoxicity benchmark.

. On-Impoundment Soils. Aluminum and chromium HQs for all on-impoundment soils are above a
both the low and high phytotoxicity benchmarks (maximum HQ of 500 for aluminum). These HQs
indicate that phytotoxicity is likely to occur as a result of direct contact with these COPCs in soil.
HQ values for barium, copper, mercury and silver are all below one. HQ values based on the low
phytotoxicity benchmark for antimony, arsenic, cadmium are slightly above one, while maximum
HQ values for lead and zinc range from 20 to 60.

. Tailings. HQ values for all COPCs except mercury are above the low phytotoxicity benchmarks.
The highest HQs are for lead and zinc (HQs of 200 compared to the low phytotoxicity
benchmarks). These HQ values indicate that phytotoxicity is probable if direct contact for plants
were to occur with tailings material. The extent of existing soil cover (both depth and extent) as
well as the root zone depth of existing vegetation cover is key to understanding if these exposures
are possible.

Figure 7-11 presents the contribution of each COPC HQ to the total HI for each general location
(background, off-impoundment and off-impoundment). The COPCs which contribute most to the HI are

aluminum, lead and zinc. The HQ values depicted in the figure are based on the average soil concentrations
of each COPC across available depths at a sampling location.

7.3.2  Seep Water

The basic equation used for calculation of an HQ value for exposure of plants to COPCs in seep water is:

HO, Concsou
fane = TBplanl
where:
Conc,, Concentration of metal in soil (ug/L)
TB = Phytotoxicity Benchmark Value (ug/L) for COPC (Table 6-5)
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HQ values for plants are calculated for COPCs in seep water (as estimated from groundwater) and are
presented in Table 7-10. The left-hand side of the table presents the total recoverable and dissolved COPC
EPCs from each groundwater monitoring well. The corresponding phytotoxicity screening benchmark for
solution exposures for each COPC is also presented. Where the HQ values exceed one, the values are in
boldface type. If the HQ exceeds one, then potential risks may occur and there is a need for further
evaluation. The calculated HQs for plants from direct contact with seep water are summarized below.

Location Aluminum Arsenic Chromium Copper Lead Manganese Zinc
Seep Water @ Main |, 350 | 8010300 | <lto2 <1 1030 4107 <ltod | <l to7
Embankment
Background 50 4 all <1 all <1 30 all <1 all <1
Groundwater

Figure 7-12 presents the contribution of each COPC to the total HI at each groundwater monitoring well.
The primary contributors to risk at the base of the main embankment are aluminum, arsenic, copper and
lead (maximum HQs of 300). Concentrations of these COPCs in upgradient (background) wells are also
above the phytoxicity benchmarks. Concentrations of beryllium, cadmium, cobalt, mercury and selenium at
all locations are all below a level of concern (HQs < 1). For upgradient (background) groundwater,
concentrations of chromium, copper, manganese and zinc are below respective phytotoxicity benchmarks.

These HQ values indicate that risks for terrestrial plants associated with direct contact with aluminum,
arsenic, copper and lead in seep water are possible. These HQ calculations are screening level estimates
based on estimates of seep water concentrations of each COPC from available groundwater monitoring
well data. Conclusions may change in the baseline risk assessment as more information on the extent of
contamination of seeps becomes available.

7.4  Soil Fauna

The basic equation used for calculation of an HQ value for exposure of soil fauna to COPCs in soils is:

HO Concsoit
soil fauna = —____—
B soil fauna
where:
Conc,; Concentration of COPC in soil (mg/kg)
TBsoil fauna

Toxicity benchmark (mg/kg) for COPC for soil fauna

HQ values are calculated based on the low and high toxicity benchmark for each COPC (Table 6-6).

These results are presented in Appendix G for each soil sampling location for each COPC. If all HQ values
are below one based on the low toxicity benchmark, it is concluded that risks to soil fauna associated with
direct contact to COPCs in surface soils are not expected. Conversely, if the majority of HQ values based
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on the high benchmark are higher than one, it is concluded that adverse effects to soil fauna toxicity are
likely.

The HQ results are summarized graphically in Figure 7-13 by soil type (background, on-impoundment, off-
impoundment and tailings). For each COPC, HQs calculated using the low and high toxicity benchmarks
(Table 6-6) are presented in the upper and lower panels, respectively. The HQ ranges presented for each
general soil type represent the minimum and maximum calculated HQs; the average HQ is also presented.
The following table summarizes the HQ values for soil fauna from exposure to COPCs in soil.

Location Al As Ba Cd Cr Cu Pb Hg Se Ag Zn
Background Soils| NA all<l | all<l | all<l [<lto60] all<l | all<l | <lto2 | all<l | ali<l | all<l
Off-Impoundment

Soils NA |{<lto 10 all<l |<1t020|<1lto80f <1to2|<ltod40| <1to30 | all<l | all<l |<lto 10

On-Impoundment

Soils 30040y <lto6 | all<l | <lto4d |<1to90}<lto2]|<lto20] <1tol10 | all<l | all<l |<lto10

Site

Tailines 31030 [<1t0 20 NA |<1t040|<]to80|<lt020]2t080 [<1to200f{<lto6| all<l | 5to90

NA = Not Analyzed

. Background Soils. The concentrations of most COPCs in background soils are below
respective low toxicity benchmarks for soil fauna. These HQs indicate that adverse effects
to soil fauna is not likely to occur as a result of direct contact with these COPCs in soil.
The HQ values for chromium and mercury are slightly above one, but are lower than HQ
values for the Off and On-Impoundment Soils.

. Off-Impoundment Soils. The average concentrations of arsenic, cadmium, chromium,
lead, mercury and zinc in off-impoundment soils are above the low toxicity benchmarks
(HQs ranging from 2 to 60). These HQ values indicate that adverse effects to soil fauna is
likely to occur as a result of direct contact with these COPCs in soil. HQ values for barium,
selenium and silver are all below one. Copper HQs based on maximum concentrations are
slightly above one (HQ of 2).

. On-Impoundment Soils. Aluminum HQ values for on-impoundment soils are above a
level of concern (maximum HQ of 40). These HQ values indicate that adverse effects to
soil fauna is likely to occur as a result of direct contact with aluminum in soil. HQ values for
barium, selenium and silver are all below one. Maximum HQs based on the low toxicity
benchmark exceed one for arsenic, cadmium, chromium, copper, lead, mercury and zinc.

. Tailings. All measured concentrations of aluminum, copper, lead and zinc in tailings are
above toxicity benchmarks for soil fauna. Average HQ values for arsenic, cadmium,
chromium, mercury and selenium exceed respective low toxicity benchmarks. The highest
HQs are observed for mercury (maximum HQ of 200 compared to the low benchmark).
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These HQ values indicate that adverse effects to soil fauna is likely if these receptors are
exposed to the tailings material under the current soils cover.

Figure 7-14 presents the contribution of each COPC HQ to the total HI for each general soil location
(background, off-impoundment, and on-impoundment). The COPCs which contribute most to the HI are
aluminum, chromium, lead, mercury and zinc, but other COPCs also contribute to risks. The HQ values in
the figure are based on average soil concentrations of each COPC across available depths.

7.5 Wildlife Receptors

7.5.1 Surface Water

Potential risks for wildlife receptors from exposure to COPCs in surface water are characterized by use of
the HQ approach. The HQ is defined as the ratio of the dose to the appropriate TRV (Table 6-8):

Dosesw
~ TRV

water

HQ,,

where:

Dose,, = Average Daily Dose of COPC via ingestion of surface water (mg/kg BW/day)
TRV,,..= Toxicity reference value for ingestion of water (mg/kg BW/day)

The basic approach used for estimating exposure and risk for wildlife receptors is to estimate the dose and
the HQ for each COPC separately, and then to add HQs across all COPCs to derive a hazard index (HI).
If the HI is less than or equal to one, no unacceptable risks to the exposed wildlife receptor 1s assumed. If
the value of the HI exceeds one, then potential risks may occur and there is a need for further evaluation.

HI values are presented using both NOAEL and LOAEL TRVs (described in Section 6.5). All HI values
are represented to one significant digit. HI values are calculated for each receptor for each exposure area
(upstream Silver Creek, downstream Silver Creek, south diversion ditch, ponded water and unnamed
drainage) and are summarized in the following text table. The detailed HQ, , values calculated for each
COPC are provided in Appendix E for each wildlife receptor.

SwW
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Hazard Indices for Surface Water Ingestion
Receptor
Silver Creek Silver Creek South Diversion Ponded Unnamed
Upstream Downstream Ditch Water Drainages
Clift Swallow all <1 alt <1 all <1 all <1 all <1
Greater-Sage Grouse <1lto2 all < 1 all <1 all <1 all < 1
Mallard Duck all <1 all <1 all <1 all< 1 all < 1
Belted Kingfisher all <1 all <1 all <1 all <] all < 1
American Robin all <1 all <1 all <1 all <1 all < 1
American Kestrel all <1 all <1 all < 1 all <} all <1
Red Fox alt <1 all <1 all <1 all <1 all <1
Masked Shrew <1to4 all <1 all <1 all <1 all <1
Mink all <1 all <1 all < [ all <1 all <1
Deer Mouse all <1 all < 1 all <1 al} <1 all <1

As seen, HI values for almost all wildlife receptors are less than one for each exposure area. The HQ
values indicate that risks for wildlife related to ingestion of COPCs in surface water are unlikely. The
exception is for the greater-sage grouse and the masked shrew at upstream locations on Silver Creek with
Hls ranging from <1 to 2 and <1 to 4, respectively. A review of the detailed HQ values presented in
Appendix E shows that the majority of the risk observed in the upstream Silver Creek areas is attributable to
total concentrations of lead in the surface water.

7.5.2 Sediment

Potential risks for wildlife receptors from exposure to COPCs in sediment are characterized by use of the
HQ approach. The HQ is defined as the ratio of the dose associated with ingestion of sediments to the
appropriate dietary TRV (Table 6-8):

Dose,,

Hi =
Qsed TR Vdiet

where:

Dose.y= Average Daily Dose of COPC via incidental ingestion of sediment (mg/kg
BW/day)
TRV, = Toxicity reference value for dietary exposure (mg/kg BW/day)
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HI values are presented in the following text table as a range using both NOAEL and LOAEL TRVs
(Table 6-8). HQs are calculated for each COPC for each exposure area (upstream Silver Creek,
downstream Silver Creek, south diversion ditch and wetlands area). The detailed HQ,,, values calculated
for each COPC are provided in Appendix E.

Hazard Indices for Sediment Ingestion
Receptor
Silver Creek Silver Creek South Diversion Wetlands
Upstream Downstream Ditch Area
Belted Kingfisher 40 to 80 10 to 20 3to 10 8 to 20
Mallard Duck 40 to 80 10 to 20 3to 10 8 to 20
Mink 50 to 100 10 to 30 Sto 20 10 to 30

HI values for each receptor exceed one for all exposure areas. Based on relative HI values, the greatest
risks are predicted for receptors at upstream locations on Silver Creek. A review of the detailed HQ values
presented in Appendix E reveals which COPCs are contributing to the majority of the predicted risk within
each exposure area. Figure 7-15 presents the contribution of each COPC to the total HI for sediment
ingestion for each wildlife species.

For the belted kingfisher and mallard exposed to COPCs by ingestion in upstream Silver Creek., aluminum,
arsenic, cadmium, lead and zinc contribute most to the total HI (Figure 7-15). Most of the total HI is
attributable to lead (HQs range from 30 to 70). Aluminum, antimony, arsenic and lead HQs are all greater
than one for the mink. Almost all of the total HI for mink is attributable to antimony (HQs range from 20 to
60) and lead (HQs range from 30 to 60).

For downstream Silver Creek, the South Diversion Ditch and the Wetlands Area the HQ values for most
COPCs, with the exception of aluminum and lead, are less than one for the belted kingfisher and the
mallard. For the mink, aluminum, antimony and lead HQ values are greater than one. All other COPC
HQs are less than one. For mink, HQ values for thallium in the wetland area greater than one. In general,
the HI values are highest for the wetland area followed by downstream Silver Creek and the South
Diversion Ditch.

7.5.3  Seeps

Potential risks for wildlife receptors from exposure to COPCs in seep water are characterized by use of the
HQ approach. The HQ is defined as the ratio of the dose to the appropriate TRV (Table 6-8):

Dose
H Qseep =

seep

TR Vdiet

where:
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Dose,., =
TRV o =

Average Daily Dose of COPC via ingestion of seep water (mg/kg BW/day)
Toxicity reference value for water exposure (mg/kg BW/day)

For the purposes of the SERA, it is conservatively assumed that 100% of the drinking water for each
representative species comes from seeps.

HI values are presented in the following text table as a range using both NOAEL and LOAEL TRVs
(Table 6-8). HI values are calculated for each representative species for each exposure area (upgradient
wells and wells below main embankment). The detailed HQ,,,, values calculated for each COPC for each
representative species are provided in Appendix E. A summary of the results is provided in the following
text table.

Hazard Indices for Seep Water Ingestion

Receptor

Upgradient Monitoring Wells Monitoring Wells below
Main Embankment

Cliff Swallow all < 1 ali <1
Greater-Sage Grouse all < 1 all <1
Mallard Duck all <1 all <1
Belted Kingfisher all <1 all <1
American Robin all < 1 all <1
American Kestrel all <1 all <1
Red Fox all <1 all <1
Masked Shrew <lto3 all <1
Mink alt <1 all <1
Deer Mouse all <1 all <1

HQs based on the NOAEL and the LOAEL TRV for almost all representative wildlife species are less than
one for the ingestion of seep water. The exception is the masked shrew, for which lead HQ values for
upgradient groundwater are greater than one (based on the NOAEL TRV) (Figure 7-16). The lead HQ
based on the NOAEL TRV for the masked shrew is 3.

7.5.4 Soil

Potential risks for wildlife receptors from exposure to COPCs in soils are characterized by use of the HQ
approach. The HQ is defined as the ratio of the dose to the appropriate TRV (Table 6-8):
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Dose__;
HO. ., = 2"soil
Cron TRV jie;

where:

Dose Average Daily Dose of COPC via incidental ingestion of soil (mg/kg
BW/day)

TRV,..= Toxicity reference value for COPC for dietary exposure (mg/kg BW/day)

soil

The HI values for each representative wildlife species for each exposure area are summarized in the
following text table using both NOAEL and LOAEL TRVs (Table 6-8). The detailed HQ,,, values
calculated for each COPC are provided in Appendix E for each representative wildlife species.

Hazard Indices for Soil Ingestion
Receptor
Background Off- On- Site Tailings
Soiis Impoundment Impoundment
Soils Soils
American Robin 2t05 10 to 30 20 to 60 70 to 200
American Kestrel all <1 <lto2 <lto4 5to 10
Greater-Sage Grouse all <1 all <1 all <1 <lto3
Red Fox all <1 <lto2 2t0 10 81020
Masked Shrew 20 to 70 20 to 60 400 to 2,000 3,000 to 8,000
Deer Mice all <1 Jto8 8 to 30 30 to 90

Based on relative HI values, the risks predicted for the masked shrew are the highest observed for any of
the representative wildlife species with HI values greater than of one for all exposure areas. The highest
risks are predicted for ingestion of tailings with HI values as low as <1 to 3 for the greater sage grouse to a
8,000 for the masked shrew. Risks for exposure to On-impoundment soils is higher than Off-Impoundment
soils. The lowest overall risks are predicted for representative wildlife species exposed to soils at areas
identified as background.

A review of the detailed HQ values presented in Appendix E reveals which COPCs are contributing to the
predicted risk for each exposure area. Figure 7-17 provides a summary of the contribution of COPCs to the
HI for each representative wildlife species for each exposure area. These results are discussed in the
following paragraphs.

. Background Soils. HQs and total Hls for the American kestrel, red fox, deer mouse, and greater-
sage grouse are all less than one. For the American robin, chromium concentrations are stightly
above the selected NOAEL TRV (HQ of 2). Calculated HQs for arsenic, barium, and lead are all
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greater than one for the masked shrew, with the highest HQ values observed for lead (HQ range
from 20 to 50).

. Off-Impoundment Soils. Similar to background soils, HQs and total Hls for the American kestrel,
the red fox, and the greater-sage grouse are all less than one. HQs for the American robin are
greater than one for barium, cadmium, lead, and zinc (maximum HQ of 10). HQs for the masked
shrew are greater than 1 for arsenic, barium, cadmium, lead, and zinc. Lead concentrations
contributed the most to the total HI. For the deer mouse, only lead HQs (range of 2 to 6) are
greater than one. In general, HI values for all representative wildlife species are higher for Off-
Impoundment soils compared to background.

. On-Impoundment Soils. Total Hls for on-impoundment soils are greater than one for all
representative wildlife species except the greater-sage grouse. Aluminum, chromium, and lead
HQs contributed most to the total HI. In addition to these COPCs, antimony, arsenic, barium and
zinc also contribute significantly to the total HI for the masked shrew. In general, HI values for all
representative wildlife species are higher for On-Impoundment soils compared to off-impoundment
soils.

. Tailings. The total HI values for all representative wildlife species are greater than one. HQ
values for lead and antimony contributed the most to the total HI for most species. However, HQs
for other COPCs such as aluminum, arsenic, cadmium, chromium, copper, mercury, selenium and
zinc also contribute to risks for the American robin and masked shrew. In general, HI values for all
representative wildlife species are higher for tailings compared to on-impoundment soils.

HI values greater than one for at least one species within all exposure areas indicate that risks for wildlife
related to incidental ingestion of solils is likely. The COPCs which contribute most to excess risks are
aluminum, antimony and lead; however, other COPCs are also of concern for the American robin and
masked shrew.

7.5.5 Food Chain

Potential risks for wildlife receptors from exposure to COPCs in food chain items are characterized by use
of the HQ approach. The HQ is defined as the ratio of the dose to the appropriate TRV (Table 6-8):

Dose 4,

HO.. =
Ot TRV gie

where:

Dosey., = Average Daily Dose of COPC via ingestion of food (mg/kg BW/day)
TRV, = Toxicity reference value for dietary exposure (mg/kg BW/day)
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The five dietary media evaluated in the SERA are ingestion of benthic invertebrates, fish, plants,
earthworms, and small mammals. The results for each dietary item are presented in the following
subsections.

7.5.5.1 Benthic Invertebrates

The HI values for each representative wildlife species (the mallard duck) consuming benthic invertebrates
for each exposure area are presented as a range in the following text table using both NOAEL and LOAEL
TRVs (Table 6-8). The detailed HQy;,,, values calculated for each COPC are provided in Appendix E.

Hazard Indices for Benthic Invertebrate Ingestion
Receptor
Silver Creek - Silver Creek - Wetlands South
upstream downstream Area Diversion Ditch
Mallard Duck 1,000 to 6,000 400 to 2,000 200 to 2,000 400 to 3,000

The HI values for the mallard are greater than one within all exposure areas with the highest risks predicted
for upstream Silver Creek. It is important to note that benthic tissue concentrations are estimated using
sediment EPC values and BSAFs (Section 5.3.5.1). Actual tissue concentrations of metals in benthic
invertebrates are expected to be lower. For the mallard, HQ values for most COPCs are greater than one
based on both NOAEL and LOAEL TRVs. Cadmium, copper, lead and zinc appear contribute to the
majority of the predicted risk (Figure 7-18).

7.5.52 Fish

The HI values for each representative wildlife species (the belted kingfisher and mink) consuming fish for
each exposure area are presented as a range in the following text table using both NOAEL and LOAEL
TRVs (Table 6-8). The detailed HQ,;,,, values calculated for each COPC are provided in Appendix E.

Hazard Indices for Fish Ingestion

Receptor
Silver Creek - Silver Creek - Wetlands South
upstream downstream Area Diversion Ditch
Belted Kingfisher 10,000 to 30,000 4,000 to 8,000 1,000 to 4,000 3,000 to 8,000

Mink

20,000 to 50,000

5,000 to 10,000

2,000 to 6,000

4,000 to 10,000

The HI values for the belted kingfisher and mink are greater than one within all exposure areas with the
highest risks predicted for upstream Silver Creek. Aluminum, arsenic, lead and zinc appear to be
contributing to the majority of the predicted risk.. Similarly for the mink, HQ values for most COPCs are
greater than one, with antimony and lead (maximum HQs of 8,000 and 10,000), contributing most to the total
HI (Figure 7-19). It is important to note that fish tissue concentrations are estimated using sediment EPC
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values and BSAFs (Section 5.3.5.1). Actual tissue concentrations of metals in fish are expected to be
lower.

7.5.5.3 Plants

The HI values for each representative wildlife species (deer mouse and Greater-sage grouse) consuming
terrestrial plants for each exposure area (background soils, off-impoundment soils, on-impoundment soils are
presented as a range in the following text table using both NOAEL and LOAEL TRVs (Table 6-8). The
detailed HQ,,, values calculated for each COPC are provided in Appendix E.

Hazard Indices for Plant Ingestion
Receptor
Background Off- On- Tailings
Soils Impoundment Impoundment
Soils Soils
Deer Mouse <lto3 3to6 2to 5 20 to 40
Greater-Sage Grouse all <1 <lto2 all <1 3t09

The HI values for the deer mouse are greater than one within all exposure areas with the highest risks
predicted for exposure to plants growing on tailings followed by off-impoundment and on-impoundment
soils. Risks to the Greater-sage grouse are predicted to be lower than those for the deer mouse. Within
the background and on-impoundment soils exposure areas, all HI values are less than one. Within the off-
impoundment and tailings exposure areas the HI values are greater than 1 but no individual HQ value is
greater than one.

For both off-impoundment and on-impoundment soils, lead concentrations in plants are the primary risk
drivers (Figure 7-20). For tailings, cadmium, lead, selenium and zinc concentrations in plants are the risk
drivers. In interpreting the HI values, It is important to note that plant tissue concentrations are estimated
using soil EPC values and bioaccumulation factors or models (Section 5.3.5.2). Actual tissue concentrations
of metals in plants may be lower or higher.

7.5.5.4 Earthworms

The HI values for each representative wildlife species (American Robin and Masked Shrew) consuming

earthworms for each exposure area (background soils, off-impoundment soils, on-impoundment soils are
presented as a range in the following text table using both NOAEL and LOAEL TRVs (Table 6-8). The

detailed HQy;,, values calculated for each COPC are provided in Appendix E.
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Hazard Indices for Earthworm Ingestion
Receptor
Background Oft- On- Site Tailings
Soils Impoundment Impoundment
Soils Soils
American Robin 30to 100 100 to 900 70 to 300 500 to 3,000
Masked Shrew 200 to 600 1,000 to 4,000 700 to 2,000 6,000 to 20,000

The HI values for the American robin and the masked shrew are greater than one within all exposure areas
with the highest risks predicted for ingestion of earthworms from tailings followed by off-impoundment and
on-impoundment soils and then background. Risks predicted for the masked shrew are approximately 10-
fold higher than those for the American robin. For both off-impoundment and on-impoundment soils,
ingestion of lead concentrations in earthworms is the primary risk drivers (Figure 7-21). For tailings,
ingestion of cadmium and lead in earthworm tissues are the primary risk drivers. It is important to note that
plant tissue concentrations are estimated using soil EPC values and bioaccumulation factors or models
(Section 5.3.5.3). Actual tissue concentrations of metals in earthworm tissues is unknown and may be
lower or higher than the estimates used to evaluate risks..

7.5.5.5 Small Mammals

The HI values for each representative wildlife species (American kestrel and red fox) consuming small
mammals for each exposure area (background soils, off-impoundment soils, on-impoundment soils are
presented as a range in the following text table using both NOAEL and LOAEL TRVs (Table 6-8). The
detailed HQy,, values calculated for each COPC are provided in Appendix E.

Hazard Indices for Small Mammal Ingestion
Receptor
Background Off- On- Site Tailings
Seils Impoundment Impoundment
Soils Soils
American Kestrel 41010 10 to 90 6to 20 20 to 200
Red Fox <lto3 5t09 3to5 10 to 20

The HI values for the American kestrel and red fox are greater than one within all exposure areas with the
highest risks predicted for ingestion of small mammals from the tailings exposure area followed by off-
impoundment and on-impoundment soils and then background. Risks predicted for the American kestrel
are approximately 10-fold higher than those for the red fox. For both off-impoundment and on-
impoundment soils, ingestion of cadmium and lead in small mammals are the primary risk drivers (Figure 7-
22). For tailings, ingestion of cadmium, lead and selenium in small mammal tissues are the primary risk
drivers. It is important to note that small mammal tissue concentrations are estimated using soil EPC values

SERA for Richardson Flat Tailings 7-26 February 2002



N DRAFT

and bioaccumulation factors or models (Section 5.3.5.4). Actual tissue concentrations of metals in small
mammals is unknown and may be lower or higher than the estimates used to evaluate risks.

7.5.6 Wildlife Summary

The results of the SERA indicate a potential for adverse effects to wildlife receptors associated with the
ingestion of metals in surface water, sediment, soil, benthic invertebrates, fish, plants, earthworms and small
mammals. Based on the evaluation of the HI values in the previous subsections the following is summarized
concerning potential risks for wildlife:

. Ingestion of Surface Water. Risks are predicted only for upstream Silver Creek for the masked
: shrew and Greater-Sage grouse as a result of ingestion of lead in surface water. ~ All other HI
; values for wildlife are less than one and below a level of concern.

. Ingestion of Seep Water. Risks are predicted only for upgradient groundwater for the masked
shrew ingesting lead. All other HI values for wildlife are less than one and below a level of
! concern.

. Ingestion of Sediment. Total Hls for the mallard, belted kingfisher and mink from the incidental

ingestion of sediment are greater than one for all locations in Silver Creek, the south diversion ditch,
and the wetlands area. HI values are highest for upstream Silver Creek followed by downstream
Silver Creek, the wetlands area, and the south diversion ditch. Lead and aluminum contribute the
most to risk for avian receptors while antimony and lead contribute the most to predicted risks for
the mink.

A g

. Ingestion of Soil. Total Hls are greater than one for all avian and mammalian representative
species for on-impoundment soils and tailings. HI values are also greater than one for some species
for off-impoundment soils. Aluminum and lead contributes the most to predicted risks for on-
impoundment soils while lead is the primary contributor to risks for off-impoundment soils. In
background soils, arsenic, barium and lead contribute the most to predicted risks for the American
robin and the masked shrew. Risks for exposure to On-impoundment soils is higher than Off-
Impoundment soils. The lowest overall risks are predicted for representative wildlife species
exposed to soils at areas identified as background.

. Ingestion of Benthic Invertebrates. Total HI values for the mallard are greater than one for all
exposure areas. The primary contributors to risk are cadmium, lead and zinc. Risks (based on
relative HI values) are highest for upstream Silver Creek followed by the south diversion ditch and
the wetlands area and downstream Silver Creek.

. Ingestion of Fish. Total HI values for the belted kingfisher and mink are greater than one for all
exposure areas. Aluminum, antimony, lead and selenium contribute most to the predicted risks for
the mink. For the belted kingfisher, aluminum, arsenic, cadmium and zinc contribute the most to
predicted risks.
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. Ingestion of Plants. HI values are greater than one for both species evaluated (the Greater-sage
grouse and the deer mouse) for some exposure areas (off-impoundment soils and tailings). Lead
and selenium are the primary contributors to the predicted risks. Risks (based on relative HI
values) are highest for tailings followed by off and on-impoundment soils and background.

. Ingestion of Earthworms. HI values for both representative species are greater than one for all
exposure areas. Lead and mercury are the primary contributors to the predicted risks. Risks
(based on relative HI values) are highest for tailings followed by off-impoundment soils, on-
impoundment soils and background.

. Ingestion of Small Mammals. Total HI values for both species (the American kestrel and red
fox) are greater than one for exposure areas. Cadmium, lead and selenium are the primary
contributors to the predicted risks.

7.6 Summary of SERA Results

The primary findings of the SERA for the RFT Site are summarized in Table 7-11. These findings are used
to identify the data need to complete a more detailed analyses of ecological risks. These data gaps and
recommended data to fill them are discussed further in Section 9.0.

-

SERA for Richardson Flat Tailings 7-28 February 2002



DRAFT

8.0 UNCERTAINTIES

The HQ values presented should not be interpreted as highly precise estimates of actual risk of ecological
effects. Quantitative evaluation of ecological risks is limited by uncertainty (lack of knowledge) regarding a
number of important data, exposure, toxicity, and risk factors. This lack of knowledge is usually
circumvented by making estimates based on whatever limited data are available, or by making assumptions
based on professional judgement when no reliable data are available. Because of these assumptions and
estimates, the results of the risk calculations are themselves uncertain, and it is important for risk managers
and the public to keep this in mind when interpreting the results of a risk assessment.

The USEPA recommends that an ecological risk assessment include a discussion of uncertainties that
influence the interpretation of the results (USEPA, 1997). This section summarizes the key sources of
uncertainty influencing the results of the SERA. The discussion of uncertainties is organized according to
the components of the SERA. A tabular summary is provided in Table 8-1.

8.1 Uncertainties in Problem Formulation

8.1.1 Selection of Receptors

Risks to wildlife are assessed for a small subset of the species likely to be present at the RFT Site. The
representative wildlife species selected for quantitative evaluation represent a range of taxonomic groups
and life history types. An effort was made to select species representing the full range of possible

exposures present in the area. This analyses, however, was completed in the absence of site-specific
information concerning wildlife species and habitat present at the RFT site. These species may not,
however, represent the full range of sensitivities present. The species selected may be either more or less
sensitive to contaminant exposures than typical species located within the area. In particular, the relative
sensitivities of reptiles as compared to birds, mammals, or amphibians are unknown. It is assumed that the
risks to these organisms are at least qualitatively similar to risks to birds, mammals, and amphibians. Reptile
species were not selected, as toxicity data for ingestion exposures to contaminants is limited.

8.1.2 Selection of Exposure Pathways

The exposure pathways selected for evaluation in the SERA are not inclusive of all potential exposure
pathways for all ecological receptors. It is necessary to select a subset of possible exposure pathways for
two primary reasons: 1) There is not enough information available to evaluate an exposure pathway and 2)
it is necessary to limit the effort required when completing the assessment. For the SERA, the pathways
selected for analyses are believed to represent those where contaminant exposures are highest.

8.1.3 Exposure Pathways that could not be Evaluated

Certain exposure pathways could not be evaluated in the SERA including:
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Exposures for amphibians to COPCs in soil and dust via inhalation, direct contact or ingestion could
not be evaluated due to a lack of dose-response information for these exposure pathways as well as
a lack of exposure parameters necessary to estimate COPC doses.

Exposures for amphibians to COPCs in sediment, surface water, seeps and the aquatic food chain
via ingestion could not be evaluated due to a lack of dose-response information for these exposure

pathways as well as a lack of exposure parameters necessary to estimate COPC doses.

Selection of Ecological Contaminants of Potential Concern (COPCs)

The methodology used to select COPCs in the SERA may result in a number of uncertainties. These
uncertainties are outlined below.

8.2

Risk evaluation is only completed for those contaminants that have been identified as COPCs
through the screening process. Not evaluating contaminants that are not identified as COPCs, but
for which data are available may result in a slight underestimate of risk.

Contaminants that are not detected, but for which the detection limit exceeds a level of concern are
identified as a source of uncertainty. USEPA (1989) suggests eliminating those contaminants that
have not been detected in any samples of a particular medium, although the detection limits exceed
levels of ecological concern. It is assumed that these contaminants would only have a negligible
effect on risk levels and would not likely result in a significant underestimate of risk.

Contaminants with a detection frequency less than five percent are identified as a source of
uncertainty. It is assumed that the infrequent presence of these contaminants would have only a
negligible effect on risk levels and would not likely result in a significant underestimate of risk.

Although a reference (background) comparison screening step for inorganics is identified in the
COPC selection process, this reference comparison is not effectively used in the selection process
as the sample sizes for all reference data sets are too small (sample size less than five) or are not
representative of background.

Uncertainties in Exposure Assessment

8.2.1

Environmental Concentrations

In the exposure assessment, the desired input parameter is the true mean concentration of a contaminant
within a medium, averaged over the area where exposure occurs. For the RFT Site, environmental data
were not obtained in a truly random fashion and are likely to be biased toward areas of maximum
contamination. In addition, the available data sets for the SERA are currently incomplete, which provides a
limited means for deriving reliable exposure estimates.
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The techniques used for data sampling and analysis, and methods used for selecting contaminants for
evaluation in the risk assessment may result in a number of uncertainties. These uncertainties are itemized
below.

. Analyzed samples may not represent the actual levels of contaminants at the RFT Site. This may
result in either an over- or underestimate of risk.

. Systematic or random errors in the contaminant analyses may yield erroneous data. These types of
errors may result in a slight over- or underestimate of risk.

. The UCL9S or maximum concentrations are used to represent levels of exposure for terrestrial
wildlife. Use of these upper bound concentrations provides a conservative estimate of average
RFT Site concentrations; actual exposures may, however, be lower or higher.

8.2.2 Lack of Data on Extent of Contamination in Seeps

Analytical data for the seep located at the base on the main embankment are not available. Aquatic and
terrestrial receptors may be exposed to contamination in the seeps via direct contact or ingestion.
Groundwater data from several monitoring wells near the seep were used to evaluate possible risks
associated with the seeps. Use of the groundwater data may result in either an under- or overestimation of
risks.

8.2.3 Limited Data on the Extent of Contamination in the Wetlands

Surface water and sediment data for the wetlands area located west of the main embankment are limited.
Previous reports indicate that the wetland sediments are tailings (ESE, 1993). Aquatic and terrestrial
wildlife may be exposed to contamination in sediment and surface water in the wetlands by direct ingestion
or the ingestion of food. The SERA analyses is limited to 4 sediment samples from the wetland. Use of
these limited data may result in either an under- or overestimation of risks.

8.2.4 Limited Analyses of Soil Samples

Soil samples (either on impoundment or off impoundment) were analyzed for all metals in only 20% of the
samples collected. All samples were analyzed for both arsenic and lead. This limits the data set for soils
for ecological risk analyses and may result in either an under or overestimation of risks as lead and arsenic
are not the only COPCs of concern for ecological receptors to soil contamination and do not represent the
COPCs associated with the highest risk.

8.2.5 Lack of Data on Extent of Contamination in Biological Tissues

The most direct way to assess dietary exposures for ecological receptors is to measure tissue burdens of
COPCs. This measurement eliminates uncertainties associated with estimating the uptake and transfer of
contamination from soils, surface water, sediments, and seeps into either the aquatic or terrestrial food
chain. Currently, data are not available on tissue concentrations of COPCs in any biological tissues at the
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RFT Site. The lack of data may result in either an under- or overestimation of risks. Collection of data on
tissue burdens of COPCs would reduce the uncertainties. Collection of tissue samples concurrently with
soil and/or sediment samples would provide correlation of tissue burdens with environmental concentrations.

8.2.6  Wildlife Exposure Factors

Ingestion-related exposure assumptions for wildlife are based on literature-derived information concerning
average body sizes, diet compositions, consumption rates, and metabolic rates. Much of this information is
derived from laboratory-reared animals and may not be representative of feral organisms. Moreover, the
actual diet composition of an organism will vary daily and seasonally. These uncertainties could either
under- or overestimation the actual exposures of wildlife to COPCs in water, sediment, soil and diet.

8.2.7 FEstimation of Doses for Terrestrial Wildlife

Estimates of wildlife exposure due to incidental sediment ingestion conservatively assume that 100% of the
metals present are biologically available (100% will be ingested and absorbed in the gut). This assumption
likely overestimates contaminant doses to wildlife, as absorption efficiencies for most metals are less than
100%.

It is also assumed in the calculation of contaminant doses for wildlife that contaminants present in
environmental media have the same bioavailability as contaminants in laboratory test media. This
assumption is conservative because laboratory testing purposely includes dosing regimes (method of
administration and contaminant form) to insure a uniform and maximum uptake of contaminants.

8.3 Uncertainties in Effects Assessment

8.3.1 General Use of Toxicity Screening Benchmarks

The literature-derived data used to identify toxicity benchmarks contain uncertainties related to the
application of generic data to site-specific conditions. The toxicity benchmarks identified for the SERA are
based on data from a wide range of sites and conditions, many of which may be quite different from the
conditions at the RFT Site. These literature-derived values are expected to be less accurate than site-
specific data, but the magnitude and direction of any errors introduced by their use are unknown.

There are often important site-specific factors that may tend to modify (often decrease) the toxicity of
metals in surface water, sediments and soil. In general, these site-specific factors are referred to as
“bioavailability” factors. For example, metals in surface water may be bound to soluble organic materials
that reduce the tendency for the metal to bind to respiratory structures of fish or benthic organisms.
Similarly, the presence of organic matter in soil, along with other substances, may have a significant
influence on actual toxicity. One of the best ways for investigating the importance of such factors is to
perform toxicity tests using site-specific media, either by in-situ assays or laboratory bioassays. The results
of site-specific toxicity studies can significantly increase the accuracy of the ERA process.
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8.3.2 General Use of Sediment Toxicity Benchmarks

A potential limitation to the use of sediment screening benchmarks is that not all of the metals in the bulk
sediment may be available for dissolution into the pore water. Studies by a number of researchers have
found that the tendency of certain metals in sediment to dissolve into the pore water is determined in large
part by the amount of sulfide present in the sediment (Hansen et al., 1996; Ankley, 1996; Ankley et al.,
1996). This is because divalent cations of heavy metals such as cadmium, copper, lead, zinc, and nickel
form highly insoluble complexes with sulfides. Thus, if the sediment contains sufficient sulfide to complex
the metals, then dissolution into pore water and resultant toxicity to benthic organisms is not expected
(Hansen et al., 1996; Ankley, 1996; Ankley et al., 1996).

Based on these considerations, one method for evaluation of site-specific effects and risks for benthic
invertebrates to metals in sediments is to measure the amount of acid-extractable cadmium, copper, lead,
zinc, nickel, and mercury (these are referred to as Simultaneously Extractable Metals, or SEM). The SEM
is compared to the simultaneously measured level of Acid Volatile Sulfide (AVS). If the measured level of
SEM (mmol/g) is the same or less than AVS (mmol/g), then it is expected that the metals in sediment are
not contaminantly available to partition to pore water. Thus, toxicity to benthic invertebrates is not of
concern. If the concentration of SEM exceeds the concentration of AVS, then there is a possibility of metal
release to pore water and possible toxicity. An exceedance of AVS by SEM is not proof that toxicity will
occur, especially if the exceedance is fairly small (e.g., less than approximately 5 mmol/g) (Hansen et al.
1996). This is due to the observation that other materials in sediment (e.g., organic carbon) may also bind
metals (Mahony et al., 1996; Hansen et al., 1996).

Another direct method for measuring exposure and assessing risks for sediment-dwelling benthic
invertebrates is to measure the concentration of metals in the sediment pore water and to compare those
measurements to appropriate screening benchmarks or to complete toxicity testing in the laboratory
exposing test organisms to site whole phase sediment samples.

8.3.3 Absence of Toxicity Benchmarks
Toxicity screening benchmarks were not available for all COPCs. A summary of these unavailable

benchmarks is provided below. The lack of these benchmarks may result in the under-estimation of
potential risks.
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Absence of Toxicity Screening Benchmarks

Type of Benchmark

COPC

Ambient Water Quality Criteria for Aquatic
Receptors for Direct Contact with Water

Antimony, barium, beryllium, boron, calcium, cobalt, lithium,
magnesium, manganese, molybdenum, potassium, sodium,

strontium, thallium or vanadium
Chronic Criteria Only: iron

Acute Criteria Only: silver

Toxicity Benchmarks for Amphibians for Direct
Contact Exposures with COPCs in surface
water or seep water.

Boron, thallium, vanadium, cobalt, chromium, manganese,

Toxicity Benchmarks for Benthic Invertebrates
for Direct Contact Exposures to COPCs in
Sediment

Barium, beryllium, cobalt, selenium, thallium, vanadium

Toxicity Benchmarks for Soil Fauna for Direct

Contact Exposures to COPCs in Soil

Antimony

8.3.4 Absence of Wildlife TRVs

Avian toxicity data for antimony and silver were not available in either of the secondary review sources
(Sample et al., 1996 and Engineering Field Activity West, 1998). Quantitative assessments of risks to avian
species related to exposure to antimony and thallium were not performed. This uncertainty results in an

underestimation of risks.

8.3.5 Derivation of Wildlife TRVs

Toxicity information for many contaminants is often limited. Consequently, there are varying degrees of
uncertainty associated with the wildlife toxicity reference values. These uncertainties may result in an
over- or underestimate of risk. Sources of uncertainty associated with toxicity values are listed below.

. Uncertainty in toxicity factors arises from the lack of knowledge on the potential interactive effects
of different contaminants. Most TRV values are derived from studies of the adverse effects of a
single contaminant. However, exposures to ecological receptors usually involve multiple ¢
contaminants, raising the possibility that synergistic or antagonistic interactions might occur. This
sort of interaction is of particular importance with regard to metals, since it is known that the
absorption and toxicity of some metals interact in complex ways. However, data are not adequate
to permit any quantitative adjustment in toxicity values or risk calculations based on inter-
contaminant interactions. This uncertainty may result in over- or underestimates of risk.

. Using dose-response information from effects observed at high doses to predict the adverse effects
associated with lower doses may result in a slight to moderate overestimate of risk.
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9.0 DATA GAPS AND RECOMMENDATIONS

The following sections describe the data gaps present in the SERA that need to be filled to complete a
quantification of ecological risks. The data gaps are discussed according to potential ecological receptor and
exposure medium. The potential exposure media include surface water, sediments, soils and diet. The
results of the SERA are summarized in Table 7-11 and are used to discuss data gaps which are described in
Table 9-1. The data gaps and recommendations are segregated into analytical data, toxicological data and
biological data requirements. Each is discussed with regard to exposure areas on the RFT site including
silver creek, the wetland and embankment area, the diversion ditches, on-impoundment soils and off-
impoundment soils.

9.1 Silver Creek

Upon examination of the HQ values calculated and presented as Figure 7-1, 7-2 and 7-5 it evident that the
surface waters and sediments of Silver Creek are more contaminated with metals upstream of the RFT site
compared to downstream. The SERA results show there are risks for aquatic life and terrestrial wildlife for
Silver Creek both upstream and downstream of the RFT Site. However, it is concluded based on the SERA
information that the RFT Site is not contributing to increased risks in Silver Creek based on both the
available surface water and sediment data. Based on this conclusion, further sampling and risk evaluation
of Silver Creek in relation to the RFT Site not recommended.

This recommendation, however, is based on the assumption that the risks occurring in Silver Creek will be
addressed as part of the risk evaluation of the upstream sources and that any decisions concerning actions in
Silver Creek will consider possible influences of future contaminant transport from RFT into Silver Creek.
For example, if the metals present in sediments and/or surface water are reduced in Silver Creek (as a result
of clean up activities) then the possible discharges from the RFT Site could decontaminate the surface water
or sediments and/or become the dominant influence on metal loading.

This recommendation is also exclusive of the reported flood plains taifings pile located immediately west of
the tailings impoundment and covering about 6 acres along the banks of Silver Creek (USEPA, 1991).

This source is reported to be located on the western side of Silver Creek about 300 feet upstream of the
confluence of Silver Creek with the wetland area and extends from there for about 2500 feet upstream. The
USEPA and the State of Utah both observed tailings entering Silver Creek from the flood plain tailings pile
during site visits for the HRS Scoring (USEPA, 1991). According to analyses performed in 1985 and 1989,
the flood plain tailings pile contains arsenic, cadmium, copper, lead, mercury, silver, and zinc (USEPA,
1991). The HRS data is excluded from the SERA as not representative of current conditions on the RFT
site in the main impoundment area. Outside of the main impoundment area there could be as many as five
samples from this tailings area but the locations are not known (Figure 3-1). It is also not clear from current
site boundary information if this area is now part of the RFT Site. This is identified as a data gap for the
baseline ERA. If the floodplain tailings are part of the RFT Site then this area needs to be further
investigated and recommendations will be provided at a later date.
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9.2 Wetland Area and Embankment

9.2.1 Analytical Data

There is currently no data available on the extent of contamination in the surface waters of the wetland area
or the seeps at the base of the embankment. The SERA used groundwater data to screen for possible risks
associated with the discharge of contaminated groundwater to the wetland. These results for aquatic
receptors (Figure 7-6) and amphibians (Figure 7-9) show possible risks for both of these receptor groups
associated with exposure to metals in seep water. More accurate risk estimates could be calculated if
analytical data from the seeps and the surface water of the wetland were available.

It is recommended that sampling of surface water and seep water be completed to provide data for risk
analyses for aquatic receptors, wildlife and amphibians. The samples should be analyzed for the Target
Analyte List (TAL) metals. In addition to the analytical measurements, general water quality data should
be collected including dissolved oxygen, conductivity, alkalinity, dissolved solids, total suspended solids
and pH. All of these factors influence either the potential toxicity of metals or habitat quality.

Additional sediment samples are also recommended from the wetland area. The SERA results are based on
evaluation of only 4 sediment samples. Additional sediment samples with concurrent measurements of
metals in sediment pore water should be also be collected. The sediment samples would be analyzed for
TAL metals and the pore water samples for both total and dissolved TAL metals. The pore water analytical
results will be used to evaluate the potential bioavailability and toxicity of the metals in sediment.

9.2.2 Biological Data

There is currently no information available describing the type of wetlands present or habitat. This
information is critical to understanding what ecological receptors (aquatic and terrestrial) are using this area
of the RFT site and what the possible exposure pathways may be. The type of wetland habitat available
determines use by wildlife. [t is recommended that the wetland area be surveyed to identify the type of
plants present as well as any signs of wildlife use. This survey would be qualitative in nature with the
purpose of describing the type of habitat present. This information would then be used to identify the
possible species of wildlife present.

Sampling of macroinvertebrates from the wetland area is recommended to identify what species are present
within the area and may be exposed to contamination in seeps, surface water and sediments. This
information will also be used to possible site-specific toxicity testing.

9.2.3 Toxicological Data

The SERA results predict that surface water, seep water and sediments in the wetland area are likely to be
toxic to aquatic receptors. However, site-specific toxicity of the COPCs in these environmental media is
not known and could be potentially very different from that predicted. It is recommended that site-specific
toxicity testing of environmental media be considered after collection of the basic habitat information along
with the goals of the overall RI/FS program. These results will reduce uncertainties in the conservative
screening calculations used the SERA and can be used to identify the need for and focus remediation efforts
to reduce risks.
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The toxicity of the seeps to aquatic life could be directly testing using standard surface water toxicity tests
with either the daphnid (Ceriodaphnia dubia) and/or the fathead minnow (Pimephales promelas). The
results of these tests would provide direct evidence concerning the toxicity of the seep water and its
contribution to surface water toxicity in the wetland. This of course assumes that the wetland habitat
present does support aquatic receptors (including amphibians) for at least a portion of the year.

The analytical data presented in this SERA shows substantial contamination of sediments within the
wetland area. ESE (1993) concluded that the sediments in the wetland were equal to tailings material. The
mean PEC Quotients calculated for wetland sediments (Section 7.2.2.2) indicate that probability of
observing toxicity is 100% for 3 of the 4 samples and 88% for a fourth sample. Based on the results of the
habitat survey and the use of the area by aquatic and terrestrial wildlife, it may be useful to measure site-
specific sediment toxicity using EPA standard whole phase sediment toxicity test protocols with either
chironomids and/or the amphipod (Hyallela azteca). Toxicity testing of sediment pore water samples is
also an option using the standard surface water toxicity testing discussed with regard to toxicity of seeps.

9.2.4 Biological Tissue Data

Risks are predicted for wildlife receptors in the SERA for ingestion of aquatic food items (fish and benthic
invertebrates) based on the estimated concentrations of COPCs in these items using existing BSAF models
are a conservative assumption. Ingestion of fish and benthic invertebrates contributes the most of the HI
values for each representative species (Figure 9-1) compared to incidental ingestion of sediments. The
models and assumptions (i.e., ratio of 1:1 between sediment to fish tissue) are conservative and likely
overestimate the site-specific uptake of metals and risk.

The bioavailability and uptake of metals from surface water, sediments, and food in the aquatic
environment for metals is driven by many site-specific factors. For some contaminants, in particular,
mercury and selenium, uptake is not driven by concentrations in sediment and/or water but instead is driven
by site-specific microbial activity that controls conversion of the metals from inorganic to organic forms.
based on site-specific factors that are difficult to impossible to predict. To reduce the uncertainties in these
risk estimates, it is recommended that measurements of metals concentrations be made in aquatic food items
available from the wetland for terrestrial wildlife species. Decisions concerning the selection of plant and
aquatic organism species for collection and analyses will be dependant on the outcome of the habitat
survey.

9.3 South Diversion Ditch

[Table 9-1 complete but not text]
9.3.1 Analytical Data

Current sampling of the sediments of the South Diversion ditch is adequate for establishing extent of
contamination. It may however be necessary to collect further samples for analyses concurrently with any
toxicity testing, benthic invertebrate sampling, or biological tissue sampling as discussed in the next
sections. Samples should be analyzed for TAL metals. Also, sampling and analyses of TAL metals in
sediment pore water may be useful in understanding the bioavailability and potential toxicity of metals
measured in bulk sediment samples.
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9.3.2 Biological Data

Information on the type of habitat provided by the South Diversion ditch and thus its potential use by
wildlife and aquatic receptors is unknown. Collection of qualitative data on vegetative cover of the South
Diversion Ditch area is recommended to evaluate possible used by wildlife and aquatic receptors. Also
recommended is a qualitative sampling of the diversion ditch (concurrently with sediment and sediment
pore water samples) to identify the presence or absence of macroinvertebrates and the possible use of the
ditch by fish species. Species will be identified to lowest taxonomic level possible.

9.3.3 Toxicological Data

{Table complete but not text]

9.3.4 Biological Tissue Data

[Table complete but not text]

9.4 On and Off-Impoundment Soils

[Table complete but not text]
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Screening Problem Formulation

v’ Identify sources of contamination

v' Identify ecological receptors (aquatic and terrestrial)

v’ Identify migration pathways (runoff, leaching, etc.) from source(s) to exposure medium (surface water,

seeps, sediment, soil, aquatic and terrestrial food chain) for ecological receptors

v' Identify exposure pathways (ingestion, dermal contact, etc.) for ecological receptors

v Construct Site Conceptual Model (SCM) that visually depicts the above.

v Select Contaminants of Potential Concern (COPCs)

v’ Identify goals and endpoints for the Screening Ecological Risk Assessment (SERA)

Exposure issessment Effects Assessment

Exposure Point Concentrations (EPCs) are identified for Toxicity screening benchmarks are identified for each
each receptor (aquatic receptors, terrestrial plants, soil COPC for each medium of concern:
invertebrates and wildlife), for each COPC, for each
medium of concern: Aquatic Receptors and Surface Water/Seeps - Acute

and Chronic Ambient Water Quality Criteria (AWQC)
for each sampling station based on measured
hardness, if applicable.

Aquatic Receptors - EPCs in surface water, sediment
and seeps at each sampling location.

Terrestrial Plants and Soil Invertebrates - EPCs in
soils for four exposure units (background, off-
impoundment, on-impoundment and tailings)

Aquatic receptors and Sediment - Toxicity effects
range (low and high) benchmarks.

Terrestrial Plants and Soil Invertebrates —Toxicity

Wildlife -EPCs in surface water, sediment, seeps and effects range (low and high) bencl ko

food items for each of exposure unit. The

concentrations are converted to dose (mg/kg BW/day). Wildlife — Doses of each COPC (mg/kg BW/day)

associated with no observed adverse effects (NOAEL)
and lowest observed adverse effects (LOAEL).

: —

Screening Risk Characterization

Hazard Quotient (HQ) = Exposure Point Concentration (EPC) / toxicity benchmark

Aquatic Receptors and SurfaceWater/Seeps: HQs calculated for each sampling location; based on total and dissolved
concentrations compared to acute and chronic AWQCs.

Aquatic Receptors and Sediment: HQs calculated for each sampling location using the range of toxicity benchmarks.

Terrestrial Plants and Soil Invertebrates - HQs calculated for each sampling location using the range of toxicity
benchmarks.

Wildlife: HQs calculated separately for ingestion of surface water, sediment, seeps and food items for each exposure
unit; concentrations compared to NOAEL and LOAEL toxicity reference values (TRVs).

v

Data Gaps and Recommendations

Figure 1-2
General Process for the Screening Ecological Risk Assessment (SERA)

Screening Ecological Risk Assessment for Richardson Flat Tailings
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Soil, Tailings, & Sediment Sampling Locations
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Figure 3-6
Upper Silver Creek Watershed
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Fig 3-6 Upper Watershed.ppt Source: USEPA, 2001 [Silver Creek Watershed Report]
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Figure 4-1

Ecological Site Conceptual Model

Screening Ecological Risk Assessment for the Richardson Flat Tailings

Ecological Receptors

Secondary
Release Source Exposure Exposure Aquatic Birds, Amphibians,| Plants &
Source Mechanism Medium Media Route Receptors | Mammals Reptiles Soil Fauna
. . | Suspended > Suspended .
Wind Erosion ™ Soil/Dust Soil/Dust | Inhalation
v 4
Cap Penetration -y Surfa{:ej Suity » Surfac.x? it Direct Contact
Tailings Tailings “‘_’
7
¥ 2
Terrestrial Ingestion g
Food Chain ges )
Mixing with ; . ; g ‘
v A
Rain/Snow » Aquatic Food .
Precipiition »| Surface Water Chain Ingestion
)
» St Ingestion
- Water _l g
Direct Contact
A
Leaching —»| Groundwater > Seeps > Ingestion
L Direct Contact

Pathway not complete - no evaluation

Pathway complete, but considered insignificant relative to other pathways of concern - no evaluation

|

Pathway complete, but either exposure or toxicity data are not available and risk evaluation impossible - no evaluation

Pathway complete and selected for quantitative evaluation
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Off-Impoundment Cover Soils Map
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Figure 4-3
Ecological Screening Methodology for COPC Selection
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Is compound detected?

no

yes ¢

Is maximum nondetect
concentration > SL* ?

€S

Is compound bioaccumulative?

no£

Does compound occur at a
detection frequency greater
than or equal to 5%° ?

yes

no

Evaluate
Qualitatively ”

yes l

Is compound a
physiological electrolyte?

no

yes

=3

Are site concentrations >
background (N > 5)° ?

no

yes or NA l

Does compound have SL?

yes l

Is maximum detected
concentration > SL?

no

yes

A 4 # v

SMDP

¢ - -

Not a COPC

Notes:
SL = screening level
NA = not available

part of the uncertainty analyses.
b Chemical is not identified as a COPC, but chemical is a source of uncertainty.

COPC = chemical of potential concern
SMDP = scientific management decision point
a If ecological SL is not available, the adequacy of detection limits will be evaluated qualitatively in the screening ERA as

¢ Detection frequency screening step also identifies if chemical is plausibly site-related.
d Physiological Electrolytes include calcium, iron, magnesium, sodium, and potassium.
¢ Background comparisons are described in the text.

COPC Selection Flowchart.xls: eco_COCselection, 2/14/2002
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Figure 6-1
Relationship Between Mean PEC Quotient and Incidence of Toxicity in Freshwater Sediments

Screening Ecological Risk Assessment for the Richardson Flat Tailings Site

~ 100 { ——
§ ™
2 80 -
Q
E
s 80 -
(o}
O ; rr=0.98
2 40
g Y=101.48(1-0.36X)
g 20 4
0 . . e - . : .
0 12 3 4 5 8
Mean PEC-Q

Source: MacDonald et al., 2000 - Figure 1




DRAFT
Figure 7-1
Hazard Quotients (HQs) for Aquatic Receptors from Direct Contact with Surface Water

Screening Ecological Risk Assessment for Richardson Flats Tailings
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Figure 7-1

Hazard Quotients (HQs) for Aquatic Receptors from Direct Contact with Surface Water
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Figure 7-2
Concentrations of Cadmium, Lead and Zinc in the Upper Silver Creek Watershed

Screening Ecological Risk Assessment for Richardson Flat Tailings
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Figure 7-3a
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Comparison of Dissolved Cadmium Concentrations with Species Mean Acute and Chronic Values for Fish

Screening Level Ecological Risk Assessment for Richardson Flat Tailings
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All toxicity values calculated at hardness = 100mg/L
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If station-specific hardness measurements were not available, the average site hardness of 200 mg/L was assumed.
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Figure 7-3b

Comparison of Dissolved Lead Concentrations with Species Mean Acute and Chronic Values for Fish

Screening Level Ecological Risk Assessment for Richardson Flat Tailings
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Comparison of Dissolved Zinc Cncentrations with Species Mean Acute and Chronic Values for Fish

Figure 7-3¢

Screening Level Ecological Risk Assessment for Richardson Flat Tailings Site
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Figure 7-4a

Comparison of Dissolved Cadmium Concentrations with Species Mean Acute and Chronic Values for Benthic Invertebrates

Screening Level Ecological Risk Assessment for Richardson Flat Tailings
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Figure 7-4b Comparison of Dissolved Lead Concentrations with Genus Mean Acute and Chronic Values for Benthic
Invertebrates

Screening Level Ecological Risk Assessment for Richardson Flat Tailings
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Figure 7-4¢

Comparison of Dissolved Zinc Cncentrations with Species Mean Acute and Chronic Values for Fish
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Figure 7-5

Sediment Hazard Quotients (HQs) for Aquatic Receptors

Screening Ecological Risk Assessment for Richardson Flat Tailings
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Figure 7-5
‘ Sediment Hazard Quotients (HQs) for Aquatic Receptors

Screening Ecological Risk Assessment for Richardson Flat Tailings
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Sediment Hazard Quotients (HQs) for Aquatic Receptors

Screening Ecological Risk Assessment for Richardson Flat Tailings
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Sediment Hazard Quotients (HQs) for Aquatic Receptors

Figure 7-5

Screening Ecological Risk Assessment for Richardson Flat Tailings

DRAFT

Lead
10000
1000 l
5 B il 10} 1%}
E
D
n
gt T T e e mREEERSEE RN R eSS SRR RN T A e
O T T T T T T T T T T T T T T T T
2% 9% EEBEBR §8es
=55 HP g@@BgE §2ffQ
A
Rt e | Sl fhosk~ South Diversion Ditch Wetlands Area
upstream downstream
Manganese
100 g
10 I
2 I
=
w0 | mm m m om s o= m o om o om s om o= om oW ®m o o m oW oW O m om W o o wm e ow - s - -
g 1“ l l
E
=
<
R
0
0 T S i i S T R i SEEEE | i 3 T ; A A | T T T
vy O | 5 — o — (o] o < w O — N o <
! ! ¥ b ! 0 O 80 8 a a Q< <2
2 2 @ 2 2 2 @ @ R R G o888
2 D D R 8 0O 00 a g o R @D BB
2oERR R
Sil - i - ’ ]
ik Sl e South Diversion Ditch Wetlands Area
upstream downstream

Aquatic Risk_Sed EPC by Station.xis: Graphs

2/11/2002

Page 4 of 6




Sediment Hazard Quotients (HQs) for Aquatic Receptors

Figure 7-5

Screening Ecological Risk Assessment for Richardson Flat Tailings

DRAFT

100 Mercury
g 10 I
-
s
%)
= I I
g L ] - E) - - EE = = W = - - - - - - Il = = = W = = W = W
w1 I
0 T i T — x* T T T T T T T T i T T
58y 33 B8BEEBR 59383
P B P i R O O g 6 & a 9 @ R W
PoRoR R R
Silver Creek - | Silver Creek - ; : y
i do iy South Diversion Ditch Wetlands Area
10 Nickel
€] b
F B
g
£
3
wn 0
0 T T T T T 1 T T T T T T T T T
w) O ~ — (o] — (o] o < ) O — N o <
; : b ! b A O a2 A a8 A/ Q<
2 2 2 2 2 P R E 9 9 = o8 e 5
SB5 55 gdpgge g7
PR R 2R
Silver Creek - | Silver Creek - . . "
S o i South Diversion Ditch Wetlands Area

Aquatic Risk_Sed EPC by Station.xs: Graphs
2/11/2002

Page 5 of 6




Sediment Hazard Quotients (HQs) for Aquatic Receptors

Figure 7-5

DRAFT

Screening Ecological Risk Assessment for Richardson Flat Tailings

1000

Silver

100 - I
&
=
E
=
@
A R .

1_

0 T T . = 3 T T T T T T T T T T T
© e s 3 ZE8BEB88 5883
=55 B5 pgRpogeg8 ZZg7

poRR R R
Silver Ceock - | Silvex Greek - South Diversion Ditch Wetlands Area
upstream downstream
1000 Zinc
at . il 1 11
= 10 4
=
%)
:5 g ] A e I RTINS NS & FR Py myy &
P
»n

0_

0 T T T T T T N (i T * T T T T T T
©%5 33 5883388 5833
=55 55 ggppepe £ge

PR E R R
Silver Creek - | Silver Creek - . . .
R do e South Diversion Ditch Wetlands Area

Aquatic Risk_Sed EPC by Station.xls: Graphs

2/11/2002

Page 6 of 6




Figure 7-6

Hazard Quotients (HQs) for Aquatic Receptors from Direct Contact with Seeps*

Richardson Flats Tailings Site
Screening Ecological Risk Assessment
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Figure 7-6

Hazard Quotients (HQs) for Aquatic Receptors from Direct Contact with Seeps*
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Figure 7-6

Hazard Quotients (HQs) for Aquatic Receptors from Direct Contact with Seeps*

Richardson Flats Tailings Site
Screening Ecological Risk Assessment
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Figure 7-6
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Figure 7-6
Hazard Quotients (HQs) for Aquatic Receptors from Direct Contact with Seeps*
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Figure 7-6

Hazard Quotients (HQs) for Aquatic Receptors from Direct Contact with Seeps*

Richardson Flats Tailings Site
Screening Ecological Risk Assessment

TOTAL CYANIDE
5 4
8
B
@
g 10.0 4
I -
i - -
0.1 - T T T r
MW-01 MW-03 MW-04 MW-05 MW-06 RT-1
Monitoring wells below main embankment Upgradient
Well
DISSOLVED CYANIDE
10.0 )
&
=2
&
]
)
-
H
=4
B
=
1 .O T T il 1 T T
MW-01 MW-03 MW-04 MW-05 MW-06 RT-1
Monitoring wells below main embankment Up%ae(:llent

HQ ranges are based on the acute and chronic AWQC.
*Seep concentrations are estimated using available groundwater data.

Aquatic Risk_Seep EPC by well.xls: Graphs

2/11/2002

DRAFT




Figure 7-6
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Figure 7-6
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Figure 7-6
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Figure 7-6
Hazard Quotients (HQs) for Aquatic Receptors from Direct Contact with Seeps*
. Richardson Flats Tailings Site
Screening Ecological Risk Assessment
TOTAL SILVER
10000 y——

] |

{

100.0 4 ‘

5 |

2 |

3 |

£ |

!E >
o
B

B @ | saessssasswsamamemessse s s e e w
1.0 j
0.1 T T T ~r— T 1
MW-01 MW-03 MW-04 MW-05 MW-06 RT-1
Monitoring wells below main embankment Upgradient

® §

DISSOLVED SILVER
100 ——m—— — — —
] |

~ |
g |
E 1
B Ol e R em smeak e e w8 e e @ e B R
g
£ 10
= 1
=4
=
g
g |
=

0 1 i | T T i § T ‘l

MW-01 MW-03 MW-04 MW-05 MW-06 RT-1
Monitoring wells below main embankment Upg‘;a::llent
HQ ranges are based on the acute and chronic AWQC.
. *Seep concentrations are estimated using available groundwater data.

Aquatic Risk_Seep EPC by well.xls: Graphs
2/11/2002




Figure 7-6
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Contribution of COPC HQs from Direct Contact with Surface Water to the Total HI for Amphibians

Figure 7-7

S’creening Ecological Risk Assessment for Richardson Flats Tailings
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Figure 7-8a
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Comparison of Total Arsenic Concentrations with Species Toxicity Values for Amphibians
Screening Level Ecological Risk Assessment for Richardson Flat Tailings Site
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Figure 7-8b
Comparison of Total Copper Concentrations with Species Toxicity Values for Amphibians
‘ Screening Level Ecological Risk Assessment for Richardson Flat Tailings Site
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Figure 7-8¢
Comparison of Total Lead Concentrations with Species Toxicity Values for Amphibians
. Screening Level Ecological Risk Assessment for Richardson Flat Tailings Site
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Figure 7-8d
Comparison of Total Mercury Concentrations with Species Toxicity Values for Amphibians
‘ Screening Level Ecological Risk Assessment for Richardson Flat Tailings Site
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Figure 7-8¢
Comparison of Total Zinc Concentrations with Species Toxicity Values for Amphibians
. Screening Level Ecological Risk Assessment for Richardson Flat Tailings Site
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Figure 7-9
. Contribution of COPC HQs from Direct Contact with Seeps* to the Total HI for Amphibians

Screening Ecological Risk Assessment for The Richardson Flats Tailings Site
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Figure 7-10
Plant Hazard Quotients (HQs) for Direct Contact with Soils and Tailings

Screening Ecological Risk Assessment for Richardson Flat Tailings Site
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Figure 7-10

Plant Hazard Quotients (HQs) for Direct Contact with Soils and Tailings

Screening Ecological Risk Assessment for Richardson Flat Tailings Site
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Figure 7-10
Plant Hazard Quotients (HQs) for Direct Contact with Soils and Tailings

Screening Ecological Risk Assessment for Richardson Flat Tailings Site
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. Plant Hazard Quotients are based on samples collected from 10 background, 35 off-impoundment, 41 on-
impoundment cover, and 10 tailings locations.
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. Plant Hazard Quotients are based on samples collected from 10 background, 35 off-impoundment, 41 on-
impoundment cover, and 10 tailings locations.
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Plant Hazard Quotients are based on samples collected from 10 background, 35 off-impoundment, 41 on-
impoundment cover, and 10 tailings locations.
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. Plant Hazard Quotients are based on samples collected from 10 background, 35 off-impoundment, 41 on-
impoundment cover, and 10 tailings locations.
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. Plant Hazard Quotients are based on samples collected from 10 background, 35 off-impoundment, 41 on-
impoundment cover, and 10 tailings locations.
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. Plant Hazard Quotients are based on samples collected from 10 background, 35 off-impoundment, 41 on-
impoundment cover, and 10 tailings locations.
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. Plant Hazard Quotients are based on samples collected from 10 background, 35 off-impoundment, 41 on-

impoundment cover, and 10 tailings locations.
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. Plant Hazard Quotients are based on samples collected from 10 background, 35 off-impoundment, 41 on-
impoundment cover, and 10 tailings locations.
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. Plant Hazard Quotients are based on samples collected from 10 background, 35 off-impoundment, 41 on-
impoundment cover, and 10 tailings locations.
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Plant Hazard Quotients are based on samples collected from 10 background, 35 off-impoundment, 41 on-

impoundment cover, and 10 tailings locations.
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. Figure 7-11

Contribution of COPCs to the Total HI for Plants from Direct Contact with Soils and Tailings

Screening Ecological Risk Assessment for Richardson Flats Tailings
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‘ Figure 7-12
Contribution of COPCs to the Total HI for Plants from Direct Contact with Seep Water

Screening Ecological Risk Assessment for Richardson Flats Tailings
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Figure 7-13
Soil Fauna Hazard Quotients (HQs) for Direct Contact with Soils and Tailings
Screening Ecological Risk Assessment for Richardson Flat Tailings Site
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Soil Invertebrate Hazard Quotients are based on samples collected from 10 background, 35 off-impoundment, 41

on-impoundment cover, and 10 tailings locationss.
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Soil Invertebrate Hazard Quotients are based on samples collected from 10 background, 35 off-impoundment, 41
on-impoundment cover, and 10 tailings locationss.
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‘ Soil Invertebrate Hazard Quotients are based on samples collected from 10 background,

35 off-impoundment, 41 on-impoundment cover, and 10 tailings locations.
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Soil Invertebrate Hazard Quotients are based on samples collected from 10 background,
35 off-impoundment, 41 on-impoundment cover, and 10 tailings locations.
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‘ Soil Invertebrate Hazard Quotients are based on samples collected from 10 background,

35 off-impoundment, 41 on-impoundment cover, and 10 tailings locations.
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Soil Invertebrate Hazard Quotients are based on samples collected from 10 background,

35 off-impoundment, 41 on-impoundment cover, and 10 tailings locations.
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Figure 7-13
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Soil Invertebrate Hazard Quotients are based on samples collected from 10 background,
35 off-impoundment, 41 on-impoundment cover, and 10 tailings locations.
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' Soil Invertebrate Hazard Quotients are based on samples collected from 10 background,

35 off-impoundment, 41 on-impoundment cover, and 10 tailings locations.
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. Soil Invertebrate Hazard Quotients are based on samples collected from 10 background,

35 off-impoundment, 41 on-impoundment cover, and 10 tailings locations.
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Soil Invertebrate Hazard Quotients are based on samples collected from 10 background,
35 off-impoundment, 41 on-impoundment cover, and 10 tailings locations.
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Soil Invertebrate Hazard Quotients are based on samples collected from 10 background,
35 off-impoundment, 41 on-impoundment cover, and 10 tailings locations.
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Soil Fauna Hazard Quotients (HQs) for Direct Contact with Soils and Tailings

Screening Ecological Risk Assessment for Richardson Flat Tailings Site
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]
Based on the Lowest Soil Invertebrate Toxicity Benchmark
S 1000 SE+02 |
T 2E+02 ;
= 6E+01 ¢'
g 100 - !
-g 8E+01 {
= SE+01 {
© 10 g
° ‘,
8 1l aame s en i S B il T e ?
= 1+ E
= ;
S f
E 0 B :
£ !
[ {
5 |
> 01 ;‘
= |
;g 0 T T T =
Background Off-Impoundment  On-Impoundment Site Tailings
. Cover
Based on the Highest Soil Invertebrate Toxicity Benchmark

1000 ._
= i
£ 100 - 4E+01 3;
2 1E+01 — |

] 8E+00
& 101 |
T |
8 D 1
i |
8 A < A ;
5 6E-01 7E-01 SE-01 |
£ 07 |
= !
Z a
g 0 ‘}
z |
0 . . l -

Background Off-Impoundment On-Impoundment Site Tailings
Cover
. Soil Tnvertebrate Hazard Quotients are based on samples collected from 10 background,

35 off-impoundment, 41 on-impoundment cover, and 10 tailings locations.

Soil Invert Risk_Soil Distrib rev.xls: Summary by COPC
2/10/2002




Contribution of COPCs to the Total HI for Soil Fauna from Direct Contact with Soils and Tailings

Figure 7-14

Screening Ecological Risk Assessment for Richardson Flats Tailings

Average Soil Fauna COPC HQs
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. Figure 7-15
Contribution of Each COPC to the Total HI for Ingestion of Sediment

Screening Ecological Risk Assessment for Richardson Flat Tailings
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Figure 7-16
Contribution of Each COPC to the Total HI for Ingestion of Seep* Water

Screening Ecological Risk Assessment for Richardson Flat Tailings
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*Seep concentrations are estimated using available groundwater data.

Wildlife Risk_Seep rev.xis: COPC Contrib Graph
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' Figure 7-17
Contribution of Each COPC to the Total HI for Ingestion of Soil/Tailings
Screening Ecological Risk Assessment for Richardson Flat Tailings

American Robin
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Figure 7-18

Contribution of Each COPC to the Total HI for Ingestion of Benthic Invertebrates

Screening Ecological Risk Assessment for Richardson Flat Tailings

Mallard Duck
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. Figure 7-19
Contribution of Each COPC to the Total HI for Ingestion of Fish

Screening Ecological Risk Assessment for Richardson Flat Tailings
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Based on the NOAEL TRV
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Figure 7-20

Contribution of Each COPC to the Total HI for Ingestion of Plants

Screening Ecological Risk Assessment for Richardson Flat Tailings
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Figure 7-21
Contribution of Each COPC to the Total HI for Ingestion of Earthworms

Screening Ecological Risk Assessment for Richardson Flat Tailings
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Figure 7-22

Contribution of Each COPC to the Total HI for Ingestion of Small Mammals

Screening Ecological Risk Assessment for Richardson Flat Tailings

American Kestrel
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Figure 9-1
Contribution of Each Wildlife Exposure Pathway to the Total HI

Screening Ecological Risk Assessment for Richardson Flat Tailings
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Figure 9-1
. Contribution of Each Wildlife Exposure Pathway to the Total HI

Screening Ecological Risk Assessment for Richardson Flat Tailings
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Figure 9-1

Contribution of Each Wildlife Exposure Pathway to the Total HI

Screening Ecological Risk Assessment for Richardson Flat Tailings

100000 - Mallard Duck
OBenthics
o 10000 1 ______________________________________________ BSediment | |
E 1
= 4
T 1000 - )
= 3
§ ]
= 100 - .
E 3
[2 4
10 |
1] |
Silver Creek - Silver Creek - Wetlands Area South Diversion Ditch
downstream upstream
Belted Kingfisher
100000 5 -
] OFish g
S 10000 _ __________________ B Sediment |
S 3 ‘\
o ]
T 1000 e
=
= ]
=
E 100 4 -
==} E
= 5
= 10 E -——-
1 |
Silver Creek - Silver Creek - Wetlands Area  South Diversion
downstream upstream Ditch
Mink
100000 5
E OFish
1 3
S 10000 | M Sediment
=) E
- ]
2 1000
=
= ]
= ]
B 100 4
| ]
o 10 5
l <
Silver Creek - Silver Creek - Wetlands Area  South Diversion
downstream upstream Ditch

Figure 9-1 Contribution of Exposure Pathway to HI.xls:Graphs
2/15/2002

DRAFT

Page 1 of 3




DRAFT

Table 3-1
Summary of Analytical Results for Tailings

Screening Ecological Risk Assessment for Richardson Flat Tailings

& ) . 4
& g & . . < .
Source Station ID Depth Location Description &0 %&e é"& yy QQQ‘ \‘o° \3"6 é&* \Oyf ] s\cﬁ '\}9@
; WS v xS I
—_ RFT-SS-3 1-35in na na 311 53 na 225 na na na na na na
§ Surface tailings; main
- RFT-SS-4 35-7.51n - . £s: na na 328 169 na 225 na 4,720 1.97 na 13 23.200
< tailings pile north of
= e .
o RFT-SS-5 12.0-178in |  diversionditch (main na | na | 28] 61 | ma | 335 | oa |4920] 226 | w2 | 26 |12700
& impoundment)
e RFT-SS-6 17.8-18.0 in na na 34 na na 105 na 1,090 0.4 na 6.9 1,510
z
E RFT-TA-1 0-6 in Eastemmost mll_mgS;, near na na 220 na na na na na na na na na
2 edge of diversion ditch
c,g) RFT-TA-2 0-6 in Nea,r SOl.lth ez.lge of na na 208 na na 205 na na na na na 5,710
= diversion ditch
E RFT-TA-3 06in | Westernmost tailings;mear f ) 5o | 959 | na | 336 | ma | 4520 ma | na | 221 [ 14,100
< south edge of tailines ditch
= RFT-TA-4 0-6 in Southernmost flood plain § pa | 259 | 117 pa | 281 na {9300 82 na | 623 |16.200
‘:I\ul North mxt:xalgut!ffood plain
RFT-TA-5 0-6 in Orihernmos na na | 175 | 250 | na | 265 | na {21600 76 | na | 115 | 33800
failings
2 ft 2,320 41 148 14 8 338 |34.600| 1,470 | 0.28 23 34 2,110
" 3 ft 1.550 18 299 21 25 528 | 77.500( 3,920 } 0.45 25 9 4810
i RE-TA-TPI 4 fi Tailings from western 2,880 26 245 46 10 953 | 62.800( 10,200} 0.56 25 24 7.820
¢ o 5t impoundment area 1,960 69 167 32 14 319 | 52,600 3,010 | 0.57 11 9 5,930
: E 6 fi 2,610 120 245 29 10 549 ] 48.000( 3,930 | 0.76 7 19 5,830
5 2-6 ft 2,240 30 210 22 7 446 | 55,900 | 3,440 0.45 25 16 4320
2 2ft 2,040 151 2575 295 16 4355 | 31.450] 3925 6.25 10.3 345 5,755
E 3 ft 1,385 1 209§ 434 293 125 250 1293001 3,680 4.6 7 29 4635
= RE-TA-TP? 4 ft Tailings from central 1425 94 177 255 | 145 191 {37700 2,495 | 2.2 9 18 4,685
é S ft impoundment area 2,145 1655 | 3615 44 175 403 | 41,000] 4,575 5.25 1.5 38 6,730
(: 6 ft 13,800 2495 319 80.5 96.5 1070 | 33,750 12,800 3.05 3 81 13,800
E 2-6 {1 3125 180 3045 46.5 25 501 34,600} 5,573 2.7 il 34 7.540
LEJ 2 ft 813 86 211 23 3 163 {47500 2,750 23 18 17 3,510
= 3ft 1,100 126 210 26 9 236 134200 3,330 1.5 11 23 3,670
. RE-TA-TP3 41 Tailings from eastern 1,720 216 317 41 14 322 {34,600 4.900 3.6 10 37 6,440
: 5 fi impoundment area 230 31 [ 19 [ > 21 | 242 [47800 3070 [ 85 | 098 | 20 | 6.000
6 ft 4,080 98 192 59 39 331 47,400 5.220 1.4 13 26 10,300
2-6 ft 1,770 86 217 32 18 227 | 45,500 3,400 1.9 15 20 5270
61n 3,313 283 459 75 19 692 15.720{ 9.060 6.3 9 55 14,650
7in 2,748 214 313 39 18 497 11,7204 7,129 4.3 25 44 7.926
-TSDD-
RF-TS GL3O 18 in 26.320 235 9.7 0.25 28 31 24.270 26 0.05 235 25 125
E 19 in 21,130 25 7.9 1.1 25 25 22,940 24 0.05 25 25 214
a : 3 3 3
g RE-TSDD-GL52 6 in 5,874 505 637 102 3 1208 | 21,770 | 21.380 11 20 77 15,480
S L8 in 22,180 25 6.6 0.25 2 32 22,780 9 0.05 25 25 157
E RE-TSDD-GL53 8 in 8,373 423 632 113 33 1323 123200} 21,010 21 24 120 18,640
ﬁ 18 in Tailings South of Diversion| 23.930| 2.5 73 0.73 26 34 | 23,110 37 0.16 25 25 200
= i Ditch 29 2 264 9 19 167 2 5 2. 25 38 7.731
g RE-TSDD-GLS6 [ l-n 935 17 6 3 6 11,260 5,761 6 > 3
: 18 in 19,950 6.3 8.6 7.6 24 28 22,080 34 0.05 23 25 1,306
= i 4 27 44 16 3 72 5,122 19 20 2 6,521
H RE-TSDD-GL58 14 !n 5,365 11 6 05 660 5,1 ) 8 320
E 201in 24210 2.5 12 13 26 32 25,200 122 0.29 23 25 236
= i 3 33 2 1 2 2 7
RE-TSDD-GLS9 10 !n 4,374 334 426 46 9 798 8.080| 7.584 6 9 43 10,600
18 in 22870 25 12 1.9 29 39 24,140 85 .4 25 25 324
i 2 2 2 33 13 3,123 2 2 5
RF-TSDD-GL62 2.5in 2.059 33 192 40 12 233 130,740 3,123 13 9. 0 5,365
35in 32,700 25 7.1 0.25 33 20 26910 21 0.05 235 25 97

na = not analyzed
All unus are in mgrkg.

Concenuations presenied are the arithmenic mean at each sampling location.
Non-detects "U" are evaluated at 1.2 the reported detection limit.
Samples designated as 2-6 ft depth are a composite of split samples from each depth increment.

Tahle 3-1 Jadgs Data ods Tardings
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Table 3-2
Summary of Analytical Results for On-Impoundment Cover Soils

Screening Ecological Risk Assessment for Richardson Flat Tailings

S &S/ E .
f\ > <$ ° \‘ Qe & > ‘3 0 4"‘0¢ ‘15'\ vf"s‘&eyaé s> -y&v"&g
Source| Station ID | Depth Y‘é 6’ C/‘§ Cée Cze CPQ «° \}? ﬁ\‘ é“ ® %b & c‘gcp Q7 (\}&
RF-SO-01 N/A 2l,2()0 2.5 20.9 [ 253 l.l 5.850 [ 2441 13.9] 31.4{21,800] Il 4,010 I.190 0.055 | 20.7 14,7301 0305 ] 4.1 | 136 | 0.35] 414 | 214
§ RF-SO-02 N/A 25300 2.5 ] 3.5 282 1 l.8 5900 | 279 12.7| 24.8 ] 25,600 | 35 5200 | 637 | 0.055] 21.6 | 4,580] 0.61 2 319 | 0.43 | 56.3 96
- RF-SO-03* N/A 2,960 142 | 357 117 | 83 159200 129] 12,6 454 ] 67,300 | 5,770 | 10,100 | 2,020 3.6 18.5] 917 25.4 20 209 | 41.7 13 10.000
g RF-SO-04 N/A 25.800] 2.5 5.9 267 1 1.9 5,900 | 22.2 15 27.2 123,500 125 5.150 899 0.05 18.4 | 4,330} 0.305 2 244 | 0.59 | 51.4 127
= RF-S0-05 N/A 22,0001 5.7 | 16.6§ 317 1.1 5 9,480 | 24.3 ] 14,5 50.4 ) 27,500 223 | 4,780 | 1,030 0.055] 21.3)4,540) 0.305] 2 248 1 19 1 574) 43
RF-S0-06 N/A 25200 5.6 8.9 197 1.2 2.4 4,920 | 28.2 10 1294 23,100} 102 5,570 697 0.16 19.9 | 5.650 | 0.305 2 159 | 0.16 ] 42.2 184
RF-ON-1A 0-2 in na | na 15 na na na na na na na na 37 na na na na na na na na na na na
RF-ON-1B 0-2 in na na 9.1 na na na na na na na na 44 na na na na na na na na na na na
RF-ON-IC 0-2 in na na 12 na na na na na na na na 163 na na na na na na na na na na na
RF-ON-1D 0-2in na na 10 na na na na na na na na 96 na na na na na na na na na na na
RF-ON-1E 0-2 in na na 20 na na na na na na na na 336 na na na na na na na na na na na
RE-ON-1G (-2 in na na 121 na na na na na na na na 3,239 na na na na na na na na na na na
RFE-ON-2A 0-2in na na 13 na na na na na na na na 49 na na na na na na na na na na na
RF-ON-2B (-2 in na na 78 na na na na na na na na 1,155 na na na na na na na na na na na
RF-ON-2C 0-2 in na na 7.8 na na na na na na na na 19 na na na na na na na na na na na
RF-ON-2D 0-2 in na na 6.8 na na na na na na na na 20 na na na na na na na na na na na
RF-ON-2E 0-2in na na 44 na na na na na na na na 905 na na na na na na na na na na na
RF-ON-2F 0-2in na na 82 na na na na na na na na 2,646 na na na na na na na na na na na
+ RF-ON-2G 0-2in na na 12 na na na na na na na na 59 na na na na na na na na na na na
% RF-ON-2H 0-2 in na na 2.5 206 na | 0.25 na 22.5| na | 13.5 na 17 na na 0.05 na na 2.5 25 ] na na na 63
~ RF-ON-2H 6-8in | 22,600} 2.5 6 na na 1 na 22 na 18 | 24.400| 43 na na 0.05 na na 2.5 25 ( na na na 148
i RF-ON-3A 0-2in na na 49 210 na 6 na 24 na 99 na 875 na na 0.7 na na 2.5 251 na na na 1,010
g RF-ON-3B 0-2in na na 30 ha na na na na na na na 851 na na na na na na na na na na na
= RF-ON-3B 10-12in] 22,400 ] 2,5 | 22 na na | na 20 na 53 | 27,9001 206 na na 0.16 na na 2.5 25| na na na 242
é RF-ON-3C 0-2in na na 6.2 na na na na na na na na 15 na na na na na na na na na na na
2 RF-ON-3D (-2 in na na 46 255 na 3 na 24 na 81 na 515 na na 0.44 | na na 2.5 25| na na na 651
g RF-ON-3D 15-17in ] 17,6001 10 46 na na 4 na 25 na 88 | 28,800} 634 na na 1.5 na na 2.5 25 na na na 845
a RF-ON-3E (-2 in na na | 2.5 | 360.5| na | 0.25 na 20.5( na | 19.5 na 15 na na 0.05 na na 2.5 3 na na na 50
5 RF-ON-3E 15-17in | 21,800} 2.5 7 na na | 0.25 na 24 na 25 | 25,100 33 na na 0.05 na na 2.5 3 na na na 87
RF-ON-3F 0-2 in na na 23 na na na na na na na na 231 na na na na na na na na na na na
RF-ON-3G 0-2 in na na 12 na na na na na na na na 23 na na na na na na na na na na na
RF-ON-3H 0-2in na na 7.5 na na na na na na na na 25 na na na na na na na na na na na
RF-ON-31 0-2in na na 9 187 na 1 na 20 na 25 na 127 na na 0.05 na na 2.5 25| na na na 209
RF-ON-4A 0-2 in na na 81 na na na na na na na na 1.350 na na na na na na na na na na na
RF-ON-4B 0-2 in na na 11 na na na na na na na na 63 na na na na na na na na na na na
RF-ON-4C 0-2 in na na 12 240 na 1 na 24 na 28 na 83 na na 0.21 na na 2.5 25| na na na 172
RF-ON-4C 8-10in | 18,900 | 2.5 13 na na 4 na 21 na 37 | 22,1001 140 na na 0.78 na na 2.5 25| na na na 273
RF-ON-4D 0-2in na na 6 327 na | 0.25 na 22 na 27 na 18 na na 0.05 na na 2.5 25| na na na 74
RF-ON-4D 8-10in | 21.600| 2.5 7 na na | 0.25 na 23 na 29 | 29,000 17 na na 0.05 na na 2.5 2.5 na na na 86
RF-ON-4E 0-2 in na na 7 na na na na na na na na 20 na na na na na na na na na na na
RF-ON-4F 0-2in na na 6 2185] na | 0.25 na 16 na 24 na 21 na na 0.05 na na 2.5 3 na na na 65
RF-ON-4F 5-7in | 21,900 | 2.5 8 na na 2 na 19 na 26 | 25400 47 na na 0.23 na na 2.5 3 na na na 427

Table 3-2 10 3.4 Soils Data.xIsOn-Impnd Cover Souls % -
21472002 Page 1 of 2
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Table 3-2
Summary of Analytical Results for On-Impoundment Cover Soils
Screening Ecological Risk Assessment for Richardson Flat Tailings
. S/ &
S IS S (8T S8 s S S S S e S8 S
. . & ‘$ o NV I & & < & /o o""e S er RS ¥
Source| Station I | Depth v/ v f XS O /O o \}? ¥/ ¥R /8 < YV
RF-ON-4G 0-2in na na 6 na na na na na na na na 20 na na na na na na na na na na na
RF-ON-4G 5-7in | 26,100 2.5 8 na na | 0.25 na 20 na 38 | 26300 29 na na 0.05 na na 2.5 2.3 na na na 100
© RF-ON-4H 0-2in na na 6 na na na na na na na na 30 na na na na na na na na na na na
08). RF-ON-4H 6-8in | 24700 2.5 8 na na | 0.25 na 24 na 28 [ 26,800 28 na na 0.05 na na 2.5 251 na na na 115
o RF-ON-4] 0-2 in na na 17 na na na na na na na na 344 na na na na na na na na na na na
f RF-ON-5A 0-2in na na 13 na na na na na na na na 42 na na na na na na na na na na na
‘é RF-ON-5B 0-2in na na 6 198 [ na | 025 na 21 na | 25 na 24 na na | 0.05 | na na 25 | 25| na | na | na 72
= RF-ON-5B 16-18 in| 18,400 25 { 25 na na | 0.25 na 20 na 21 | 19,600 19 na na 0.05 na na 2.5 2.5 na na na 60
é RF-ON-5C 0-2 in na na 15 na na na na na na na na 159 na na na na na na na na na na na
(;') RF-ON-5D 0-2 in na na 5 175 na [ 0.25 na 33 na 26 na 33 na na 0.05 na na 2.5 2.5 na na na 101
§ RF-ON-3D 10-12in{ 26,100 [ 2.5 5 na na | 0.25 na 39 na 26 | 35800 13 na na 0.05 | na na 2.5 25| na na na 74
a RF-ON-SE 0-2in na na 25 na na na na na ny na na 15 na na na na na na na na na na na
E RI-ON-5F 0-2 in na na 12 na na na na na na na na 25 na na na na na na na na na na na
RF-ON-5G 0-2in na na 20 na na na na na na na na 333 na na na na na na na na na na na
RF-ON-5H (-2 in na na 9.2 na na na na na na na na 52 na na na na na na na na na na na
RF-ON-6D 0-2 in na na 17 na na na na na na na na 135 na na na na na na na na na na na
na = not analyzed
All units are in mg/kg
Non-detects "U" are evaluated at 1/2 the reported detection limit
Concentrations presented are the arithmetic mean for each location.
* Not representative of cover soils, sample location at uncovered tailings.
Table 3-2 t 3-4 Soils Data xIsOn-lmpnd Cover Soils Page 20f2
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Table 3-3
Summary of Analytical Results for Off-Impoundment Soils

T GT SVNRT T

Screening Ecological Risk Assessment for Richardson Flat Tailings

i
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Table 3-2 1o 3-4 Soils Data.xIsOff-Impnd Soils

2:1422002

0-2 inches 1-6 inches
E 5 > ] o £ g o > E
. 2 £ = = 5 = I = E = - o -] I
Source Loca'no'n Station ID ; ,E_ E E = § E E 3 E E E E E & g E E g .E
Description 4 5] ° 5 ) = S °© = N 4 < = 5 o = ) K 7 N
<j@a | s|5|© s | & S T T O o N B = | &
RF-OF-TIA 28 na na na na 523 na na na na 24 na na na na 418 na na na na
RF-OF-TIB 12 na na na na 96 na na na na 10 na na na na 106 na na na na
Transect | - RF-OF-TIC 8 199 1 22 23 62 0.05 2.5 2.5 125 9 188 1 21 25 92 0.05 2.5 2.5 165
North of the RFE-OF-TID 8.2 na na na na 87 na na na na 8.7 na na na na 65 na na na na
; RF-OF-TIE | 1045( na na na na 63.5 na na na na 7.8 na na na na 43 na na na na
RFT Site RF-OF-TIF 11 na na na na 79 na na na na 10 na na na na 50 na na na na
RF-OF-T1G 9.1 na na na na 44 na na na na 9.2 na na na na 49 na na na na
RF-OF-TIH 10 na na na na 34 na na na na 10 na na na na 31 na na na na
E RF-OF-T2A 44 na na na na 551 na na na na 30 na na na na 391 na na na na
& RF-OF-T2B 13 na na na na 141 na na na na 13 na na na na 100 na na na na
i RF-OF-T2C 156 na na na na | 4073] na na na na 102 na na na na | 2,543 na na na na
= Transect 2 - RF-OF-T2D 243 na na na na | 5875] na na na na 316 na na na na | 6,265| na na na na
S South of the RF-OF-T2E 238 na na na na 5,364| na na na na 253 na na na na | 4,995 na na na na
= RFT Site RF-OF-T2F 155 ]2255] 1.5 21 39 191.5] 0.05 2.5 2.5 273 7 242 | 0.25 22 21.5 1 335 | 0.05 2.5 2.5 83.5
é' RF-OF-T2G 6.9 na na na na 19 na na na na 8.2 na na na na 20 na na na na
5l RF-OF-T2H 9 301 1 31 26 62 0.05 2.5 2.5 107 7 305 | 0.25 30 22 34 0.05 2.5 2.5 79
QS’ RF-OF-T21 7.5 na na na na 57 na na na na 7.3 na na na na 36 na na na na
a RF-OF-T2) 7.4 na na na na 21 na na na na 9.6 na na na na 58 na na na na
= RF-OF-T3A 8.8 na na na na 58 na na na na 9.8 na na na na 52 na na na na
~ RF-OF-T3B 47 236 43 21 112 | 1,070] 3.2 2.5 2.5 | 1,800 27 215 16 20 67 555 3 2.5 2.5 933
RF-OF-T3C 10 na na na na 78 na na na na 7.2 na na na na 29 na na na na
Transect 3 - RF-OF-T3D 8 396 1 205 | 345 | 69.5] 0.11 2.5 2.5 | 1585 7 410 1 22 32 3751 0.05 2.5 2.5 118
South of the RF-OF-T3E 6.4 na na na na 17 na na na na 7 na na na na 18 na na na na
RFT Site RF-OF-T3F 7.8 na na na na 20 na na na na 7.1 na na na na 18 na na na na
RF-OF-T3G 6.9 na na na na 31 na na na na 6.1 na na na na 24 na na na na
RF-OF-T3H 7.1 na na na na 27 na na na na 6.8 na na na na 27 na na na na
RF-OF-T31 9 na na na na 25 na na na na 9.3 na na na na 25 na na na na
RF-OF-T3J 74 na na na na 28 na na na na 11 na na na na 66 na na na na
0-2 inches
2 -
Source Loca'holn Station ID § b5
Description E =
SAB-1 12 98 na = not analyzed
g ES SAB-2 14 135 All units are in my/kg.
QE) g e SAB-3 11 75 Non-detects "U" are evaluated at 1/2 the reported detection limit.
;E)L § g Study Area SAB-4 12 144 Concentrations presented are the arithmetic mean for each location.
©v é Boundaly SAB-5§ 12 53 * This sample respresents failings and was excluded from the off-impoundment soils dataset.
g SAB-6* 167 | 3.625
5 o SAB-7 30 [ 165
SAB-8 23 63
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Table 3-4

Summary of Analytical Results for Background Soils

Screening Ecological Risk Assessment for Richardson Flat Tailings

DRAFT

e&g & b&¢¢ o‘&y Qé > & &y & &
Source Station ID Y§ Q"’o (o4 Cé Q°Q \}? & %e\z %‘\'A ‘\.)‘9
RF-BG-BGl 11 na na . na na 47 na na na na
RF-BG-BG2 8.1 na na na na 26 na na na na
RF-BG-BG3 8.6 na na na na 22 na na na na
=
é‘ RF-BG-BG4 9.2 na na na na 25 na na na na
?_: RF-BG-BGS 11 na na na na 43 na na na na
3
z RF-BG-BG6 7.0 na na na na 30 na na na na
%é RF-BG-BG7 6.9 na na na na 25 na na na na
=
g RF-BG-BG8 14 265 1.0 20 29 84 0.2 2.5 25 127
" RF-BG-BGS 6.7 na na na na 98 na na na na
RF-BG-BG10 7.0 220 0.25 225 15.5 30.5 0.1 2.5 2.5 93
RF-BG-BGI11*| 282 na na na na 7,731 na na na na

na = not analyzed
All units are in mg/kg.
Non-detects "U" are evaluated at 1/2 the reported detection limit.

All samples were collected at a depth of 0-2 inches.
For BG10, concentrations presented are the arithmetic mean of the field and duplicate samples.

* This sample was collected near tailings and was excluded as a background soil.

Table 3-2 to 3-4 Soils Data.xls: Background

2-14:2002



Table 3-5
Summary of Analytical Results for Surface Water Collected by E&E (1993)

Screening Ecological Risk Assessment for Richardson Flat Tailings

<
» D
§ ) ‘o@% & Y

& 3 & &S R & & &

S/ S8 S S S S S S E &S S S SIS SIS S
\“0 &/ &S o @-b& NI A e‘bb AR A IE IE SIS &S

Station 1D | Location Description had » wORSSRES S SFSN NN SSLSDS SR A A
RF-SW-01 2031 367 | 42 1492 34 | 39 |233] 39 3 10 193 { 353 39| 249 | O.1 [ 55535175 1.2 64| 0.8 17.85( 1,110

RF-SW-02 70.1( 248 | 52 | 546 28 [ 1.65)1157| 39| 3 10 | 158 | 188 37 | 495 | 0.1 [ 254} 21 75| 1.2 25 | 0.8] 17.85] 2,080

Silver Creek upstream

RE-SW-03 | of south diversionditeh 1o 3| 543 | 73 | 505 2.1 | 165 128 39| 3 [ 10| 307 | 15 | 31| as8 | 01 |555) 16| 75| 1.2 21| 08] 1785] 769

RF-SW-04 655| 387 | 7.6 | 544) 21| 35149 39| 104] 10| 356 | 364 34 | 438 | 0.1 | 5550 20| 75| 12| 261 081 17.85]| 776

RF-SW-05 Silver Creek 8551215 72 1656 24 | 1.65]163] 39| 3 10] 279 | 151 37| 269 ) 0.1 | 555} 1.3 75 1.2] 26 | 08 17.85( 466
downstream of south

RF-SW-06 diversion ditch 185 300 [ 125] 66 | 093|165 146] 39 3 | 10| 446 | 332 38| 399 | 0.1 {555) 14| 75] 10] 28| 081 1785 321

RF-SW-07 367 1215 57 | 327 32 ) 1.65( 341 39| 3 | 10 703|333 61 19230| 024]128|32}75| 5| 51|08]17.85] 64.2
South Diversion Ditch

RF-SW-08 319 [ 1205 114|543 1 | 1es5)190] 39| 3 | 20 1,320] 196 | 38 ] 1,590 0.1 [209] 12]75] 5| 30]08] 17.85| 745

All units are in ug/L unless specified.

Concentrations presented are the arithmetic mean at each station.
Assumed to represent total recoverable concentralions.
Non-detects "U)" are evaluated at 1/2 the reported detection limit.

Table 3-5 to 3-8 SW Data.xls: E&E
2/14/2002
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Screening Ecological Risk Assessment for Richardson Flat Tailings

Table 3-6
Summary of Analytical Results for Surface Water Collected by USEPA (2001) for the Silver Creek Watershed

™
‘J DRAFT

INORGANICS
A Y & & & o &
& .&°o &7 L\"&y 6-'& Qé & a"\oq)\) 5 g"d & Q\) é\"& & -e’&éo .
. Analysis \o& O ‘.(,5 D Cf’\ VS ooQ RS ‘)@ & 9¢°0 éé &Y ¢ & & & 4
General Location | Station ID | Location Description Type Ay v & &
USC-7 Silver Creek above Silver Maple Claims 25 33 3.1 2.6 na 4.4 5.8 92 23 na 315 | 0.004 na 2.5 2.1 na 765
) ilver Creek - aple Claims 2 11| 59] 20 : 501 2. 50 2.5 4 003 : 25 | 2 i 788
Silver Creek - USC-6 Silver Creek below Silver Maple Claims 5 5 na 2.5 50 na 65 | 0.00 na 5 5 na 88
upstream ] Silver (‘r.eek above Richardson Flats; at old north 25 70| 18 18 na 50| 43 35 25 na 410 na na 25 | 25 na (475
USC-5  |road to site 3
., [Silver Creek at Richardson Flats; upstream of RR| 5 73 |63 63] 15 na 50| 25| s0 | 2s na 197 | na na 25| 25 na 710
USC-3  |uressel 8
— A
South Diversion o o |Richardson Flats diversion duch 50 35 | 25| 25| s na s |25 s0 | 25 na  |2393]0001| na 251 25 na 55
Ditch Usc-4
Silver Creek below Richardson Flat: at U248 . ) . i,
Silver Creek - USC-2  |eulver 25 55| 48 1.5 na 50 ) 25 190 73 na 210 na na 25| 25 na 520
downstream ilver Creek icha . E) :
oy |Silver Cruek below Richardson Flat; ar U248 rail 35 | 70| as | 8| m |sol2s| oso [ 25| wm [3030002] wm |25|25] m 710
USC-1 Jiressel
Usc-7 Silver Creek above Silver Maple Claims 5.672) 25 32 12 106 18 169 | 9,986 | 669 23 336 | 028 3.0 10 12 139 2,140
. i ‘reek “lai 9| 1 4 149 2 2 x 37 42 615
Silver Creek - USC-6 Silver Creek below Silver Maple Claims . 1,36 96 06 | 49 8 o016 { 44,8181 9,250 6 465 | 0.46 11 38 1 10615
upstream A Silver Cr.cek above Richardson Flats; at old north -?E 0.145| 68 150 | 24 135 16 | 489 | 29,588 | 4.257 31 440 | 0.45 18 6.5 18 % 5.474
USC-5  [road to site o
., [Silver Creek at Richardson Flats; upstream of RRf - & 40 | 731 671 28 125 | so| 40| 240 | 3 35 207 | na 10 | 25| 25 51 787
USC-3  [tressel &
South Diversion ., |Richardson Flats diversion ditch 50° E s |as|37f1sf 208 |so0|37]| so | s 62 |227m3{000| 18 |25]25| 48 82
Ditch USC-4 S
Silver Creek below Richardson Flat: at 11248
Silver Creck - USC2 lcutvent 546 o2 | 113 | 25 142 17 | 256 | 21505 [ 2955 38 200 | 0.22 1.8 50 [ 21 49 4,933
downstream < e e > :
© USC-l |y Creek below Ruchardson Flat:at U248 ail aast| s7 | 37| | a6 | 13| 279 | 20038 (3430 38 | 403 [oas| 18 | so| 7| so | 4150

na = not analyzed

Concentrations presented are the arithmetic mean at each station.
All units ate m ug-L, unless athenwise noted.
Non-detects "U" are evaluated at 1/2 the reported detection limit.

Lable 3-5 10 3-8 SW Datt by Warershed

214 002




W,

Table 3-7

DRAFT

Summary of Analytical Results for Surface Water Collected by UPCM

Screening Ecological Risk Assessment for Richardson Flat Tailings

Mean Conc Range

Station ID Location Description Analysis Type Parameter | Conc (Min-Max) Sampling Date Range*

Dissolved Lead 20 na 06-May-87

Zinc 560 na 06-May-87
Copper 126 4 -390 27-Jun-96 to 25-Sep-98
Cyanide 4.2 2 -54 29-Apr-82 to 09-Sep-87
Silver Creek upstream of Lead 744 5 -26,000 29-Apr-82 to 25-Sep-98

N4 di ion ditch Total

tversion ditc Manganese | 284 27 - 1,300 29-Apr-82 to 25-Sep-98
Mercury 64 0.1 -2,000 29-Apr-82 to 25-Sep-98
Zinc 1059 280 - 2,800 06-May-87 to 25-Sep-98
Water Quality TDS (mg/L)| 631 260 - 1,053 29-Apr-82 to 09-Sep-87

TSS (mg/L) 4 na 06-May-87

Dissolved Lead 8.5 na 06-May-87

Zinc 760 na 06-May-87
Copper 6.2 4-13 27-Jun-96 to 25-Sep-98
Cyanide 4.5 2-34 29-Apr-82 to 09-Sep-87
NS Diversion Ditch Total Lead 43 5-100 29-Apr-82 to 25-Sep-98
Manganese | 3,004 45 - 61,000 29-Apr-82 to 25-Sep-98
Mercury 2.2 0.1-25 29-Apr-82 to 25-Sep-98
Zinc 394 36 - 1,200 06-May-87 to 25-Sep-98
Water Quality TDS (mg/L)| 1,404 566 - 2,016 29-Apr-82 to 09-Sep-87

TSS (mg/L) 2 na 06-May-87

Dissolved Lead 25 na 06-May-87

Zinc 370 na 06-May-87
Copper 6.0 4-11 27-Jun-96 to 25-Sep-98
Cyanide 2.4 2-7 29-Apr-82 to 09-Sep-87
Silver Creek downstream Lead 107 5 - 1,000 29-Apr-82 to 25-Sep-98

N6 £ di ion ditch Total

ot diversion cite Manganese | 301 57 - 930 29-Apr-82 to 25-Sep-98
Mercury 51 0.1 -2,100 29-Apr-82 to 25-Sep-98
Zinc 759 330 - 1,600 06-May-87 to 25-Sep-98
Water Quality TDS (mg/L)| 742 629 - 915 03-Sep-86 to 09-Sep-87

TSS (mg/L) 4 na 06-May-87

*Although UPCM has conducted sampling since 1975, pre-1982 data were not available for review at the time of the SERA.
All units are in ug/L. unless otherwise noted.
na = not applicable (only one date sampled)

Non-detects "U" are evaluated at 1/2 the reported detection limit.

Table 3-5 10 3-8 SW Data.xls: UPCM

2/14:2002
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Table 3-8
Summary of Analytical Results for Surface Water Collected by RMC

Screening Ecological Risk Assessment for Richardson Flat Tailings

INORGANICS
$ 3} & o“ <
S . S ae RN o“ & o /&
Analysis SE IO SEIES o°"° S o S & o)" S8 Y <
. . - 4," 5 \ ‘Q N {’ O & G\ ‘b () & s‘ 0 &
General Location | Station ID Type WSSy C /SO N W& R Q =) Y
. RF-7 25 80 | 74 74 22 na 751 42 na 50 2.5 na 400 | 0.25 na 2.5 4.4 na | 28,403
Silver Creek - upsiream — -
RF-7-2 51 6.2 | 6.1 93 2.0 145 6.6 | 5.0 na 58 33 40 442 1 0.13 na 231 38 na 922
Silver Creek - RF-8 33 6.6 | 6.0 88 1.4 324 73 | 4.1 na 135 3.6 70 986 | 0.09 na 2.4 3.9 na 585
downstream RF-8-2 na na | 10.0} 180 [ 2.0 na 100 5.0 | na na 25 na na | 0.25 na 251 50| na 850
RF-2 108 | 6.3 7.1 170 | 0.5 na 7.5 7.8 na 125 3.1 na 20 ] 0.20 na 2.3 38 na 49
RF-4 35 ) 25 45 94 | 0.5 na 6.1 | 5.4 na 44 29 na 216 1 0.13 na 221 33 na 794
. i . . RF-5 3 3] 3.1 4.3 79 0.5 na 6.0 5.2 na 41 2.5 na 242 1 0.12 na 22 3.5 na 325
South Diversion Diich =
RF-5-4 g 47 25 4.8 na 0.5 na 5.0 9.8 na 50 2.5 na 345 1 0.16 na 2.0 2.5 na 1,550
RF-6 a na na | 6.5 81 0.9 157 77| 5.0 na 38 2.5 43 28161 0.25 na 26 | 44 na 249
RF-6-2 33 2.5 39 ] 2101 0.6 na 6.8 4.6 na 65 29 na 42221 0.06 na 2.1 34 na 57
Ponded Water RF-9 na na | 100 130 ] 0.5 na 1001 5.0 na na 25 na na | 0.25 na 251 50 na 29
RF-10 na na | 10.0| 250 | 0.5 na 10,0 5.0 na na 9.0 na na | 0.25 na 25| 50 na 9
Unnamed Drainages - RF-1 208 1 25| 63 1 150 05 na 75} 78 | ma 240 3.6 na 3 1014 na 23| 38| na 36
Background RF-3 na [ na [100] (60 0.5 na 100] 50 | na na 25 na na [ 0.25 na 25 50| na 24
RF-3-2 46 671 72 na 0.3 na 501 95 na 50 33 na 19 ]0.14 na 201 25 na 42
- RF-7 25 1 11.04 8.1 78 32 122 75| 80 na | 15,195 56.0 35 390 | 0.25 23 25| 44 71} 32,807
Silver Creek - upstream
RF-7-2 65 951 74 99 | 3.3 131 6.1 | 5.9 2 341 29.6 34 378 1 0.19 25 32| 74| 38 1,011
Silver Creek - RT-8 81 8.4 8.5 93 23 134 6.3 7.0 2 531 40.2 36 977 | 0.16 2.6 2.4 4.1 55 740
downstream RF-8-2 na na | 10.0] 170 [ 3.0 102 10.0{ 5.0 na na 28.0 na na | 0.25 2.0 25| 501 76 850
RF-2 370 | 43| 69 | 180 ] 0.5, 56 75 | 85 na 370 4.2 13 26 | 0.22 2.7 23| 38 ] 31 54
RF-4 % 106 | 251 46| 76 | 09 145 50| 65 na 87 23 32 232 10.21 1.5 22 33| 27 862
. . . . RF-5 o 73 3.6 4.1 82 0.5 221 5.5 6.2 na 159 2.9 51 272 | 0.18 1.6 2.0 5.8 33 403
South Diversion Ditch z
RF-5-4 g 261 43 53 na 1.5 133 5.0 11031 na 308 25 29 345 1 0.17 1.8 2.0 2.5 37 1,630
RF-6 5:- na na | 6.2 88 1.1 250 1.6 5.0 2 281 16.0 59 32224 0.23 2.0 30 | 44 44 333
RF-6-2 é 83 33 |71.5] 2201 06 277 6.4 59 na 174 4.1 61 40491 0.09 2.7 34 37 46 131
Ponded Water RF-9 na na 10,0} 140 | 0.5 82 10,01 5.0 na na 2.5 20 na | 0.25 6.2 2.5 5.0 177 bl
RF-10 na na | 21.0] 260 | 0.5 60 100} 5.0 na na 23.0 17 na | 0.25 2.0 25| 50} 47 69
Unnamed Drainages - RF-1 9391 25| 631601 05 37 75| 75 na 625 3.1 9 10§ 0.14 1.7 23| 38 16 38
Background RF-3 na | na | 10.0] 170 ] 0.5 56 100 50 | na na 25 14 na | 025 2.0 251 50| 32 17
RF-3-2 483 | 4.8 | 87 na | 0.3 29 3311021 na 300 4.8 7 23 | 0.15 2.6 20| 25 53 53

na = not analyzed

Concentrations presented are the arithmetic mean at each station.
All units are in ug’L. unless otherwise noted.

Non-detects "U" are evaluated at 172 1he reported detection limit.

Table 3-5 to 3-8 SW Data.xls: RMC Tot Diss
2:14°2002
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DRAFT
Table 3-9
Summary of Analytical Results for Sediments
Screening Ecological Risk Assessment for Richardson Flat Tailings
& 3} &/ &
N QQ e & & ‘\o& .o& . S 4 - & Qg\ QQ o{‘ﬂ N 6}0& 0& & f o& 8‘0
/S S S S, N/ S & g S/ S &S S u"\° S S
Source| Station ID Station Location Depth w/ W/ FE /P s SN NN LRSS YNV
- RF-SE-01 N/A 28,550] 97.85| 165 | 283.5] 2.25| 84.35]45,300]1 60.05] 16.7]| 648 | 37,100 { 6,365 | 14.100| 4,080} 7.05 | 50.65]4,760] 12.2 | 34.75 [ 513.5| 7.45] 68 |13,950
LN
Z RF-SE-02 S » . y N/A 1,030 | 854 | 189 [ 92.1 [ 12| 52.8 [56.300| (58 | 5.8 | 183 | 31,100] 3,010 (13,800] 2,200 2.7 |37.75] 886 | 114 10.7 206 | 13.6] 9.5 | 8,160
ui South Diversion Ditch Wetlands|
g RF-SE-03 N/A 4530] 99 310 157 1V 1.1} 64.9 {51,000] 14.9 1 1931 313 | 91,900 | 5,220 | 11.900{ 2,330 | 2.4 na | 1120 43.1 16.3 634 | 7.8 117.8111,200
RF-SE-04 N/A 11.800] 40.1 189 | 562 | 2.3 | 40.3 [96.000] 25 10.4] 190 | 64.400 ] 2.350 ] 10,900§42,000] 1.3 na [2710] 12 8 1150 | 6.6 | 28.4] 5.400
o USC-1 Silver Creek below Richardson | 0-12 inches| 11,250 122 | 332 na na 29 na 30 na 602 | 65,540 | 5,960 na na 0.44 na na [ 28 na na na | 6,796
< - .
= Flat; at U248 rail tressel
":‘:J surface 9,969 | 140 | 341 na na 50 na 21 na | 766 | 66,340 {11,130 na na 0.11 na na 11 49 na na na | 11.730
£
"E_ . Silver Creek below Richardson {0-12 inches| 11,590 137 | 271 na na 58 na 32 na 588 | 35,160 | 6.942 na na 0.25 na na 10 40 na na na | 11,950
& LISC-2
E~ Flat: at U248 culvert
= surface 8,943 97 177 na na 37 na 26 na 430 | 30900 | 4,861 na na 0.18 na na 5 35 na na na | 6,780
- o
-f::::l' USC-5 Silver Creek above Richardson | 0-12 inches| 15,220] 76 203 na na 19 na 31 na 563 | 47,710 | 5,794 na na 0.41 na na 5 19 na na na { 6.624
T & - Flats: at old north road to site
g’-&)“ surface 9308 ] 175 393 na na 65 na 22 na | 1380 | 69,730 [ 11.190| na na 0.49 na na 16 48 na na na | 12,270
ju)
= ~ USC-6 Silver Creek below Silver Maple| 0-12 inches{ 3.181 | 889 [ 1735 na na 179 na 12 na | 2559 ]110,700]42,990 na na 1.6 na na 26 136 na na na |44,560
5 ) Claims
% surface 4,930 [ 232 | 669 na na 104 na 15 na | 1115[156,800]12440! na na 0.18 na na 32 81 na na | na |153880
v
é usc-7 Silver Creek above Silver Maple] 0-12 inches| 14,720} 64 105 na na 28 na 42 na | 450 | 27170 | 2,656 | na na 083 na na 5 20 na na | na | 4619
Clamms
surface 12,6301 39 54.5 na na | 20.5 na 34.55| na | 3498 20,560 | 981 na na 0.25 na na |24.75|27.165| na na na | 3,281
>.
= RF-SD-SD1 0-6 inches | 4850 | 72 156 na na 73 na 18 na | 280 ]39,900] 3,490 | na na 1.6 [ 225 | na 8 25 na na | na 112,000
[
§ RF-SD-SD2 0-6 inches | 6.450 53 119 na na 50 na 16 na 200 | 32,600 [ 2,330 na na 077 51.5 na 2.5 16 na na na | 8,780
- B
rc?j % RF-SD-SD3 South Diversion Ditch 0-6 inches | 10,500] 36 125 na na 35 na 21 na 173 | 28,600 | 1,880 na na 0.32 | 12.05} na 2.5 13 na na na | 6.800
E‘z RF-SD-SD4 0-6 inches | 7.480 ) 65 205 na na 51 na 18 na 260 | 33.200 | 2.840 na na 1.2 18 na [ 19 na na na | 9,140
kza RF-SD-SD5S 0-0 inches | 8.445 95 111.5{ na na 38 na 18 na | 254.5| 23,050 | 2,655 na na |0975]27.25| na 3.75 20 na na na | 7.510
~ RIFF-SD-SD6 0-6 inches | 20.600] 63 101 na na 18 na 30 na | 211 | 27,000 | 2,280 na na 1.5 | 1.325| na 25 14 na na | na | 2940

N A = not available

na = not analyzed

All units are in my ky.

Non-detects "U" are evaluated at | 2 the reported detection linit.

Concentrauons presented are the arithmetic mean ai each sampling location.

Lale 3-9 Sed Dat xlssommany Sed
2142002
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Table 3-10
Summary of Analytical Results for Groundwater Monitoring Wells

Screening Ecological Risk Assessment for Richardson Flat Tailings

DRAFT

Station Location Monitoring wells below main embankment U;?gra.dient
Analysis ' N monitoring well
Type Station ID MWwW-01 MW-03 MW-04 MW-05 MW-06 RT-1
Sampling Dates | 4/29/82 to 9/25/98 | 4/29/82 1o 9/25/98 | 6/1/82 to 9/25/98 | 6/1/82 to 9/25/98 | 4/29/82 t0 9/25/98 \ 9/1/85 to 8/1/92
Aluminum 15-49.6 na na na 15-68.5 15-191
Antimony 2.5-40.5 na na na 25-359 2.5-332
Arsenic 25-36 na na na 8.8-9 25-36
Barium 64 - 104 na na na 46.2 - 99 76 -93.9
Beryllium 1.8-5 na na na 3.7-5 09-5
Cadmium 25-33 na na na 25-33 25-33
Calcium 254 -196,000 na na na 307 - 365,000 47 - 43,500
Chromium 25-78 na na na 25-738 25-78
Cobalt 6-10 na na na 6-67 25-6
Copper 25-20 na na na 25-20 25-171
- Cyanide na na na na na na
% fron 62.6 -376 na na na 2170 - 14,800 5-151
2 Lead 2.2-570 5-62 5-110 5-140 2.2-56 15-40.9
= Magnesium 56 -41.800 na na na 70 - 55,000 8.8-908
Manganese 10 - 33,000 720 - 7,700 2.000 - 11,000 700 - 15,000 490 - 9,990 11-19.5
Mercury 0.05-0.2 na na na 0.05-0.2 0.05-0.2
Nickel 15-249 na na na 15-28.9 [1.1-15
Potassium 5,530 - 5,530 na na na 3010 - 3010 1360 - 1.360
Selenium 25-15 na na na 25-15 25-3
Silver 25-10 na na na 25-10 25-10
Sodium 42 - 35700 na na na 52 -49700 16 - 16.800
Thallium 1.6 - 50 na na na 1.6-50 1.6-50 .
Vanadium 5-35.7 na na na 5-35.7 5-35.7
Zinc 2.5-250 17-170 30-470 4-1.900 4-210 6-20.1
Aluminum 2690 - 80,700 na na na 1,630 - 4,920 1,040 - 15,700
Antimony 25-243 na na na 28.4-63 2.5-2436
Arsenic 52-76 na na na 11.3 - 349 25-3.7
Barium 99.6 - 1,534 na na na 58.3 - 2665 83-196
Beryllium 34-34 na na na 49-5 13-5
Cadmium 33-42 na na na 33-16 25-33
Calcium 352 - 191,000 na na na 314 -318.000 45 -42.200
Chromium 7.8-95 na na na 7.8-42 2.5-10.5
Cobalt 7.5-46 na na na 9-80 2.5-11
o Copper 4-1583 4-12 4-15 4-15 4-190 2.5-30
'?f Cyanide 2-280 0.4-25 4-99.000 0-350 2-4.600 5-5
E Iron 3,180 - 126,000 na na na 3.190 - 26,300 955-14.100
E Lead 15.6 - 588 17-120 17 - 400 17 -430 8.5-1,080 15-627
?; Magnesium 88 - 44200 na na na 72 -52,500 909 - 12.200
= Manganese 17-2,230 370 - 6,600 230 - 12,000 270 - 16,000 130 - 10.400 20-162
Mercury 0.1-0.7 0.1-25 0.1-25 0.1-25 0.1-2.5 0.05-0.2
Nickel 11.1-388 na na na 25.6 - 30 13-15
Potassium 6.060 - 6,060 na na na 3,290 - 3,290 1.390 - 1,390
Selenium 25-15 na na na 25-15 25-3
Silver 24-25 na na na 33-17 24-25
Sodium 44 - 38,100 na na na 54 - 486 16 - 16,100
Thallium 1.6 - 50 na na na 1.6 - 50 1.6-50
Vanadium 35.7-262 na na na 17-35.7 5-35.7
Zinc 99.5 - 650 na na na 92.5-2.790 2.5-136

na = not available
Range presented is the minimum to the maximum.

Non-detects are evaluated at /2 the detection limit.
All units are in ug/L.

Table 3-10 GW Data.xls: GW Conc Ranges

2/14/2002
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Summary of Analytical Parameters Across Media Types and Sampling Programs

Screening Ecological Risk Assessment for Richardson Flat Tailings

Soil Groundwater Surface Water
ili Sediment
Analytes Tailings Background off- On- Dissolved | Total | Dissolved Total
Impoundment | Impoundment
Aluminum 2 NONE NONE 2:3 1;2;3 2;3;7 2;3;7 1;2;5;,6 1;3;2;5,6
Antimony 2 NONE NONE 2;3 1;2;3 2;3;7 2;3;7 1;2;6 1;3;2;6
Arsenic 2;4 2 2 2;3 1;2:3 2:3;7 2;3;71 1;2;5:6;7 | 1;2;3;5;,6;7
Barium NONE 2 2 2;3 3 3,7 3,7 5;6;7 3;5;,7
Beryllium NONE NONE : NONE 3 3 3;7 3;7 NONE 3
Boron NONE NONE NONE NONE NONE NONE | NONE 5 NONE
Cadmium 2:4 2 2 2;3 1;2;3 2;3,7 2;3;711,2;5,6;7 | 1;2;3,5;,6;7
Calcium NONE NONE NONE 3 3;7 2;3,7 5,6 1;2;3;6
Chromium 2 2 2 2;3 1;2;3 2;3;7 2;3;711;2:5,6,7] 1;2;3;5;6;7
Cobalt NONE NONE NONE 3 3 3,7 5 7s NONE 3
Copper 2;4 2 2 2;3 1;2;3 2;3,7 2;3,7 ] 1;2;5,6,7 ] 1;2;3,5;6;7
Cyanide NONE NONE NONE NONE NONE NONE 7 NONE 5,6
Iron 2 NONE NONE ‘ 2;3 1;2;3 2;3;7 2;3;7 1;2;5;,6 1;2;3;5;6
Lead 2:4 2 2 2;3 1;2;3 2;3;,7 2;3;711;,2;5:6,7] 1;2:3,5;6;7
Magnesium NONE NONE NONE 3 3 3,7 2;3;,7 5,6 1;2;3;6
Manganese NONE NONE NONE 3 3 2;3;,7 2;3,7 1;2;5;6 1;2;3;5;,6
Mercury 2:4 2 2 2;3 1;2;3 2;3;7 2;3;711;2,5:6;7 | 1;2;3:5;,6;7
Nickel NONE NONE NONE 3 3 3,7 3;7 NONE 3
Phosphorus NONE NONE NONE NONE NONE NONE 2 5 2;5
Potassium NONE NONE NONE 3 3 3;7 2;3;7 5 1;2;3;6
Selenium 2 2 2 2;3 1;2;3 2;3;,7 2;3;7] 1;2;5,6,7] 1;2,3,5,6,7
Silver 2;4 2 2 2;3 1,2;3 2;3;7 2,371 1;2,5,6;7| 1,2,3:5;,6,7
Sodium NONE NONE NONE 3 3 2;3;,7 2;3;,7 5 1;2;3;6
Thallium NONE NONE NONE 3 3 3,7 3;7 NONE 3
Vanadium NONE NONE NONE 3 3 3,7 3;7 NONE 3
Zinc 2;4 2 2 2:3 1;2;3 2;3;7 2;3,711,2;5,6,7 1;3;5,6;7

Key to Sources

1 = USEPA (2001a) Watershed Study

2 = RMC (2001c) Monthly Monitoring Data
3 =E&E (1993)

4 = USEPA (1991)

5=STORET

6 =UPCM

7 = RMC (2000a)

Table 3-11 Analyte Summary by Media.xIsSheet2
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Summary of Soil Cover Thickness for On-Impoundment Soils

Screening Ecological Risk Assessment for Richardson Flat Tailings

Table 4-1

Sample ID Soil Cover Thickness
RF-ON-1A No Tailings
RF-ON-1B No Tailings
RF-ON-1C 15 inches (mixed tailings below)
RF-ON-1D 15.6 inches
RF-ON-1E 7.2 inches

RF-ON-1G 14.4 inches
RF-ON-2A No Tailings
RF-ON-2B No Tailings
RF-ON-2C 18 inches

RF-ON-2D 18 inches

RF-ON-2E 15 inches

RF-ON-2F 48 inches

RF-ON-2G No Tailings [cover soil to 11 feet]
RF-ON-3A No Tailings
RF-ON-3B 12 inches

RF-ON-3C 10.8 inches
RF-ON-3D 19.2 inches
RF-ON-3E 24 inches

RF-ON-3F 13.2 inches
RF-ON-3G 30 inches

RF-ON-3H 6 inches

RF-ON-31 No Tailings [cover soil to 18 inches]
RF-ON-4A 3 inches

RF-ON-4B 7.9 inches

RF-ON-4C 9.6 inches

RF-ON-4D 9.6 inches

RF-ON-4E 12 inches

RF-ON-4F 8.4 inches

RF-ON-4G 7.2 inches

RF-ON-4H 6 inches

RF-ON-41 No Tailings [cover soil to 18 inches]
RF-ON-5A No Tailings
RF-ON-5B 15 inches

RF-ON-5C No Tailings
RF-ON-5D 12 inches

RF-ON-SE No Tailings
RF-ON-5F 7.2 inches

RF-ON-5G No Tailings
RF-ON-5H No Tailings
RF-ON-6D No Tailings

Soil cover samples collected in May 2001.

Table 4-1 On-Site Soil Cover.xls: Site Cover Thickness

2/14:2002
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Table 4-2
Screening Benchmarks for Aquatic Receptors

Screening Ecological Risk Assessment for the Richardson Flat Tailings

Chemical Achronic b ehronic ACng((:uE'/)Sl Mchronic | Mehronic DissI:l‘ye(gCCCC H‘:mggsul‘l‘)i':;s ' Bsef:ihn:::k
(ug/L) {mg/L as CaCO3) (mg/kg)”
Chronic Chronic Chronic
Aluminum Not Hardness Dependent 87 1.0 0 87 - 13,500
Antimony Not Hardness Dependent NA NA - 2
Arsenic Not Hardness Dependent 150 1.0 0 150 -- 9.79
Barium Not Hardness Dependent NA NA - NA
Beryllium Not Hardness Dependent NA NA -- NA
Boron Not Hardness Dependent NA NA - NA
Cadmium 0.7409 -4.719 0.5 1.102 }0.0418 0.4 209 0.99
Calcium Not Hardness Dependent NA NA -- NA
Chromium Not Hardness Dependent 11.0 0.860 0 9 - 434
Cobalt Not Hardness Dependent NA NA -- NA
Copper 0.8545 -1.702 17.7 0.560 0 17 211 316
Cyanide Not Hardness Dependant 5.2 1.0 0 5 -- NA
Iron Not Hardness Dependant 1,000 1.0 0 1000 -- NA
Lead 1.273 -4.705 5.4 1.462 {0.1457 4 151 38.5
Magnesium | Not Hardness Dependent NA NA -- NA
Manganese | Not Hardness Dependent NA NA -- 631
Mercury Not Hardness Dependent 0.77 0.850 0 1 -- 0.18
Nickel 0.8460 0.0584 97.7 0.997 0 97 210 227
Potassium Not Hardness Dependent NA NA -- NA
Selenium Not Hardness Dependent 5.0 0.922 0 5 -- NA
Silver 1.72 -6.52 0.6 0.850 0 0.5 -- 0.73
Sodium Not Hardness Dependent " NA NA - NA
Thallium Not Hardness Dependent NA NA - NA
Vanadium Not Hardness Dependent NA NA - NA
Zinc 0.8473 0.8840 2256 0.986 0 222 211 121

NA =not available

SURFACE WATER AWQC NOTES:

AWQC Source: EPA 822-Z-99-001

Cadmiumn AWQC Source: EPA-822-R-01-001

Total Selenjum CMC Source: EPA-820-B-96-001

For AWQC values that are hardness dependent:
AWQC Total e = eXplauurone*I{Hardness)+bepr o)
AWQC Dissolvedgpae = AWQC Total * [m-n*(In(Hardness)]

Chromium VI AWQC Dissolved used because the screening value is lower than Chromium III.

Selemum AWQC dissolved based on rotal metals.

Silver AWQC chronic value not available: acute values adjusted by a factor of 100 were used for chronic in the screen.

For table presentation, hardness-dependent vaiues are calculated using an average RFT Site hardness of 466 my/L.

If measured station hardness is outside of the specified upper hardness limits, the applicable upper hardness ltmit will be used to calculate the AWQC.
SEDIMENT BENCHMARK SOURCES:

a Ingersoll et al.. 199
b MacDonald et al., 2000

rko.xls: Aquatic

¢ Long & Morgan, 1991
d MacDonald et al., 1996

DRAFT



! Table 4-3 DRAFT
Screening Benchmarks for Terrestrial Receptors

q Screening Ecological Risk Assessment for the Richardson Flat Tailings
Wildlife Water Wildlife Food Soil Lowest Soil
Ingestion Ingestion Plant Invertebrate Screening
Benchmark Benchmark Benchmark| Benchmark Benchmark
Chemical (ug/L)l Species (mg/kg dw)? Species (mg/kg dw)5 (mg/kg dw)’ (mg/kg dw)
Aluminum 4,474 Whitetail deer 3.825 Short-tailed shrew 50 600 3.825
Antimony 290 Whitetail deer 0.248 Short-tailed shrew 5 NA 0.248
Arsenic 292 Whitetail deer 0.25 Short-tailed shrew 10 60 0.25
Barium 23,100 Whitetail deer 17.2 American robin 500 3000 17.2
Beryllium 2,830 Whitetail deer 242 Short-tailed shrew 10 NA 242
: Boron 120.000 Whitetail deer 24 American robin 0.5 20 0.5
Cadmium 4,132 Whitetail deer i.2 American robin 3 b 20 1.2
Calcium NA NA NA NA NA
Chromium 4,300 Rough-winged swallow 0.83 American robin 1 0.4 0.4
Cobalt 7,670 White-footed mouse’ NA 20 1000 20
: Copper 65,200 Whitetail deer 38.9 American robin 60 é 50 38.9
Cyanide 276,600 Whitetail deer 236 Short-tailed shrew NA NA 236
f Iron NA NA NA 200 200
Lead 4,860 Rough-winged swallow 0.94 American robin 50 500 0.94
Lithium 40,300 Whitetail deer 35 Cottontail rabbit 2 10 2
Magnesium NA NA NA NA NA
Manganese 377,000 Whitetail deer 322 Short-tailed shrew 500 100 100
Mercury 28 Rough-winged swallow 0.005 American robin 0.3 0.1 0.005
Molybdenum 600 Whitetail deer 0.52 Short-tailed shrew 2 200 0.52
Nickel 171,360 Whitetail deer 64.08 American robin 30 90 30
Potassium NA NA NA NA NA
) Selenium 5 Other Data’® 0.331 American robin 1 70 0.331
’ Silver NA NA 2 50 2
Sodium NA NA NA NA NA
Strontium 1,127,000 Whitetail deer 963 Short-tailed shrew NA NA 963
Thallium 32 Whitetail deer 0.027 Short-tailed shrew 1 NA 0.027
Vanadium 835 Whitetail deer 0.714 Short-tailed shrew 2 20 0.714
Zinc 62,300 Rough-winged swallow 12 American robin 50 100 12

NA = not available
dw = dry weight

"Lowest reported screening benchmark from Sample et al., 1996. River otter excluded.

ZScreening benchmark from Sample et al., 1996. Food value used to represent values for ingestion of sediment (see text).

*Screening benchmark not reported in Sample et al. (1996). Cobalt value derived using same methodology and a NOAEL of 2.3 mg/kg/day (Pedigo
et al., 1988).

*Selenium benchmark derived from Skorupa (1998).
*Unless noted, screening benchmarks from Efroymson (1997a). Lower of the soil NOEC and LOEC.
"Screem’ng values from Kabata-Pendias & Pendias (1992).

7Screem’ng benchmarks trom Efroymson (1997b). Lower of earthworm and microbial processes benchmarks used.

Screening Benchmarks. xls: Terresinal Benchmarks
2°15:2002
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2/15/2002

Dissolved Metals

Total Metals

Table 4-4 DRAFT
Selection of Surface Water COPCs for Aquatic Receptors
Screening Ecological Risk Assessment for the Richardson Flats Tailings Site
. Mean Non- Maximum Mean . . Is Max Non- R
A Number of |Number of] Detection Detected Non-Detected| Detected Maximum Aquatic . Is Chemical Bio- | Is DF > Detcct > Is Chemical | [s Max Detect > .y
nalyte N - Frequency Detected Benchmark N an Essential Benchmark COPC?
Detections | Samples (DF) Conc Cone Cone Cone (ug/l.) gLy accumulative? |aj 5%7 Benchmark Nutrient? Cone?
(ug/L) (ug/L) {ug/L) Conc?
Aluminum 14 106 13% 24.1 50.0 95.6 190 87 NO YES DF>5% NO YES YES
Antimony 35 68 51% 2.5 2.8 7.5 15 NA NO YES DF>5% NO no bnchmark YES 14]
Arsenic 44 160 28% 4.1 10.0 6.7 12 150.0 NO YES DF:>5% NO NO NO [4]
Barium 83 84 99%, 50.0 50.0 76.6 210 NA NO YES DF>5% NO no bnchmark YES 141
Boron 1 1 100% NA NA 60.0 60 NA NO YES DF>5% NO no bnchmark YES {4]
Cadmium 59 157 I8% 0.9 2.5 3.1 12 0.4 NO YES DF>5% NO YES YES ?L
Calcium 155 155 100% NA NA 133650.3 324000 NA NO YES DF~5% YES no bachmark NO 3]~
Chromium 11 160 7% 52 10.0 10.3 36 9.8 NO YES DF>5% NO YES YES
Copper 12 154 8% 4.9 10.0 14.3 20 17.0 NO YES DF>5% NO YES YES farm
Iron 49 141 35% 38.6 100.0 111.0 620 1000 NO YES DF:5% YES NO NO 3] !
Lead 24 163 15% 2.3 2.5 10.1 41 3.9 NO YES DF>5% NO YES YES
M i 155 155 100% NA NA 325551 70000 NA NO YES DE>5% YES o bnchmark NO [ 3] °* o
Munganese 137 138 99% 2.5 2.5 776.5% 9200 NA NO YES DF>5% NO no bnchmark YES 141
Mercury 41 143 29% 6.1 0.3 0.0 0.22 0.7 YES YES DF>5% NO NO YES ny <
Polassium 131 133 98% 500.0 300.0 2773.6 6000 NA NO YES DF:+5% YES no bochmark NO [3]
S i 31 160 19% 2.1 3.5 1.4 3.1 4.6 NO YES DF>5% NO NO NO 4]
Silver ] 160 0% 2.7 50 ND ND 0.5 NO NO YES NO YES NO 2]
Sodium 133 133 100% NA NA 58267.7 494000 NA NO YES DF>5% YES no bnchmark NO 3]
Zine 153 155 99% 17.5 25.0 1140.6 83000 222 NO YES DF>5% NO YES YES
Aluminum 39 77 51% 27.3 50.0 186 1,400 87.0 NO YES DF>5% NO YES YES
Antimony 46 74 62% 2.8 12.2 11 39 NA NO YES DF>5% NO no bnchmark YES 14]
Arsenic 52 117 44% 4.9 10.0 22 750 150 NO YES DF>5% NO YES YES
Barium 43 43 100% NA NA 89 220 NA NO YES DF>5% NO no bnchmark YES 141
Beryllium 6 6 100% NA NA 2 3 NA NO YES DF>5% NO no bnchmark YES 14]
Cadmium 55 114 48% 1.1 2.5 3 10 0.5 NO YES DF>5% NO YES YES
Calcium 98 93 100% NA NA 165,260 404,000 NA NO YES DF->5% YES no bochmark NO 3]
Chromium 11 118 9% 6.6 50.0 2 6 11.0 NO YES DF>5% NO NO NO (41
Cobalt 1 6 17% 3.0 3.0 10 i0 NA NO YES DF>5% NO no bnch k YES |41
Copper 44 130 34% 4.4 10.0 27 390 17.7 NO YES DF>5% NO YES YES
Cyanide 11 85 13% 2.2 5.0 11 54 5.2 NO YES DF>5% NO YES YES
Iron 81 99 82% 47.5 50.0 717 30,000 1,000 NO YES DF>5% YES YES NO [3]
Lead 190 247 T1% 3.6 10.0 284 26,000 54 NO YES DF>5% NO YES YES
Magnesium 94 04 100% NA NA 39.476 90.000 NA NO YES DF>5% YES no bnchmark NO [3]
Mang; 225 225 100% NA NA 792 8,900 NA NO YES DF>5% NO no bnchmark YES i4]
Mercury 49 217 23% 0.6 2.5 103 2,100 0.8 YES YES DF>5% NO YES YES 1]
Nickel 1 6 17% 5.6 5.6 25 25 98 NO YES DF>5% NO NO NO [4]
Potassium 52 93 53% 1,527.2 2,5000 2,925 6,200 NA NO YES DF»3% YES no bnchmark NO 3]
Seleni 6 118 5% 2.6 7.5 7 17 5.0 NO YES DF>5% NO YES YES
Silver 6 118 5% 38 50.0 12 25 0.6 NO YES DF>5% NO YES YES
Sodium 98 938 100% NA NA 53,952 177,000 NA NO YES DF=5% YES 0o bnchmark NO 3]
Thallium 0 6 0% 0.8 0.8 ND ND NA NO NO NO NO no bachmark NO [2]
Vanadium 0 [J % 179 17.9 ND ND NA NO NO NO NO no bnchmark NO | [2]
Zinc 164 164 100% NA NA 1,268 96,000 225.6 NO YES DF>5% NO YES YES ]
Notes. Total COCs 17

{a] A chemical is identified as bioaccumulative based on the Great Lakes Water Quality Initiative.

111 Chemical is bioaccumulative.
[2] Detection frequency is less than 5 percent
[3] Analyte 1s an essential nutrient. Essential nutrients are defined as: calcium, iron, magnesium, potassium and sodium (including dissolved state).
[4] Maximum detected concentration is less than benchmark concentration .

na = not available

no bnchmark = benchmark concentration not available
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Notes:

[a] A chemical is identified as bioaccumulative based on the Great Lakes Water Quality Initiative.

[T Chemical is bioaccumulative.
[2] Detection trequency is less than 5 percent.
[3] Analyte is an essential nutrient. Essential nutrients are defined as: calcium, iron, magnesium, potassium and sodium (including dissolved state).
[4] Maximum detected concentration is less (han benchmark concentration .

na = not available

no bnchmark = benchmark concentration not available

COCScreen_SurfaceWater.xls: Wildlife_SWScreen

2/15/2002

S
Selection of Surface Water COPCs for Terrestrial Receptors
Screening Ecological Risk Assessment for the Richardson Flats Tailings Site
R Mean Non- Maximum Mean . S Is Max Non- . .
Number of | Number of Detection Detected Non-Detected| Detected Maximum Wildlife Is Chemical Bio- Is DF Detect > Is (,hemlc.al Is Max Detect > N .
Analyte X ) Frequency . . . Detected Benchmark o an Essential Benchmark coprC?
Detections Samples (DF) Cone Conc Conc Cone (ug/L) (ug/L) accumulative? {a} | >5%? Benchmark Nutrient? Cone?
(ug/L) (ug/L) (ug/L) i Cone?

Aluminum 39 77 51% 27.3 50.0 186 1,400 4,474 NO YES DF>5% NO NO NO [4]
Antimony 46 74 62% 2.8 12.2 11 39 200 NO YES DF>5% NO NO NO [4]

Arsenic 52 117 44% 4.9 10.0 22 750 292 NO YES DF>5% NO YES YES
Barium 43 43 100% NA NA 89 220 23,100 NO YES DF>5% NO NO NO 4]
Beryllium 6 6 100% NA NA 2 3 2,830 NO YES DF>5% NO NO NO (4]
Cadmium 55 114 48% 1.1 2.5 3 10 4,132 NO YES DF>5% NO NO NO [4]
Calcium 98 98 100% NA NA 165,260 404,000 NA NO YES DF>5% YES no bnchmark NO [3]
Chromium 11 118 9% 6.6 50.0 2 6 4,300 NO YES DF>5% NO NO NO {4]
Cobalt 1 6 17% 3.0 3.0 10 10 7,670 NO YES DF>5% NO NO NO [4]
Copper 44 130 34% 4.4 10.0 27 390 65.200 NO YES DF>5% NO NO NO 14]
é Cyanide 11 85 13% 2.2 5.0 11 54 276.600 NO YES DF>5% NO NO NO 4]
g Iron 81 99 82% 47.5 50.0 717 30,000 NA NO YES DF>5% YES no bnchmark NO [3]

K] Lead 190 247 7% 3.6 10.0 284 26,000 4,860 NO YES DF>5% NO YES YES
ﬁ Magnesium 94 94 100% NA NA 39,476 90,000 NA NO YES DF>5% YES no bnchmark NO [3]
Manganese 225 225 100% NA NA 792 8,900 377.000 NO YES DF>5% NO NO NO [4]
Mercury 49 217 23% 0.6 2.5 103 2,100 28 YES YES DF>5% NO YES YES 1]
Nickel 1 6 17% 5.6 5.6 25 25 171,360 NO YES DF>5% NO NO NO [4]
Potassium 52 98 53% 1.527.2 2.500.0 2,925 6,200 NA NO YES DF>5% YES no bnchmark NO {3]

Selenium 6 118 5% 2.6 7.5 7 17 5 NO YES DF>5% NO YES YES
Silver 6 118 5% 38 50.0 12 25 NA NO YES DF>5% NO no bnchmark YES 4]
Sodium 98 98 100% NA NA 53,952 177,000 NA NO YES DF>5% YES no bnchmark NO [3]
Thallium 0 6 0% 0.8 0.8 ND ND 32 NO NO NO NO YES NO [2}
Vanadium 0 6 0% 17.9 17.9 ND ND 835 NO NO NO NO YES NO [2]

Zine 164 164 100% NA NA 1,268 96,000 62,300 NO YES DF>5% NO YES YES

Total COPCs 6
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Table 4-6 DRAFT
Selection of Sediment COPCs for Aquatic Receptors
Screening Ecological Risk Assessment for the Richardson Flat Tailings Site
Number of | Number of Detection Mean Non- N[‘;Z:e?tzz- Mean petected Max Detected Sediment {15 Chemical Bio-| 1s DF > Is []:/le::c]tw:n_ Is Chemic.al ‘ls Max De'lect ‘ .
Analyte ; ) N Frequency | Detected Conc . Conc Cone Benchmark . o 4 an Essential | Conc > Sediment} COPC?
Detections Samples (DF) (mg/kg) Cone (mg/kg) (mg/kg) (mg/kg) accumulative? | 5%? Benchmark Nutrient? Benchmark?
(mg/kg) Conc?
Aluminum 22 22 100% NA NA 11,085 28,800 13,500 NO YES DI>5% NO YES YES 14]
Antimony 22 22 100% NA NA 130 889 2.0 NO YES DF>5% NO YES YES {4]
Arsenic 22 23 96% 33 33 284 1,735 9.8 NO YES DF>5% NO YES YES 14]
Barium 5 5 100% NA NA 276 562 NA NO YES DF>5% NO no bachmrk YES |5]
Beryllium 5 5 100% NA NA 1.8 23 NA NO YES DF>5% NO no bnchmrk YES |5]
Cadmium 23 23 100% NA NA 54 179 1.0 NO YES DF>5% NO YES YES 14}
Calcium 5 5 100% NA NA 58,780 96,000 NA NO YES DF>5% YES no bnchmrk NO 2]
Chromium 23 23 100% NA NA 27 62 43 NO YES DE>5% NO YES YES 4]
Cobalt 5 5 100% NA NA 14 20 NA NO YES DF>5% NO no bnchmrk YES [S)
Copper 23 23 100% NA NA 555 2,559 32 NO YES DF>5% NO YES YES [4)
Iron 23 23 100% NA NA 49,573 156,800 NA NO YES DF>5% YES no bnchmrk NO 2]
Lead 23 23 100% NA NA 6,407 42,990 39 NO YES DF>5%, NO YES YES [4]
Magnesium 5 5 100% NA NA 12,960 14,100 NA NO YES DF>5% YES no bnchmrk NO 2]
Manganese 5 5 100% NA NA 10,938 42,000 631 NO YES DF>5% NO YES YES [4]
Mercury 22 23 96% 0.1 0.1 L5 8.2 0.18 YES YES DF>5% NO YES YES 13}
Nickel 5 5 100% NA NA 45 97 23 NO YES DF>5% NO YES YES 14|
Potassium 5 5 100% NA NA 2,847 4,760 NA NO YES DF>5% YES no bnchmrk NO [2]
Selenium 16 23 70% 7.6 34 15 43 NA NO YES DF>5% NO no bachmrk YES [S|
Silver 23 23 100% NA NA 32 136 0.7 NO YES DF>5% NO YES YES [4]
Sodium 5 5 100% NA NA 603 1,150 NA NO YES DF>5% YES no bnchmrk NO [2]
Thallium 5 5 100% NA NA 8.6 14 NA NO YES DF>5% NO no bnchmrk YES 15]
Vanadium 5 5 100% NA NA 38 71 NA NO YES DF>5% NO no bachmrk YES [5]
Zine 23 23 100% NA NA 10,222 44,560 121 NO YES DF>5% NO YES YES 141
TOTAL COPCs: 18

[I] Detection frequency is less than 5 percent.

[2] Analyte is an essential nutrient. Essential nutrients are defined as: calcium, iron, magnesium, potassium and sodium.
[3] Identified as bioaccumulative based on the Great Lakes Water Quality Guidance (GLWQG) wildlife Tier I criteria.

[4] Analyte concentrations are greater than the benchmark value.
[51 No benchmark value available.

NA = not available

ND = not detected

no bnechmrk = no benchmark

COCScreen_Sediment.xls: ecosed aquatic
2.15:2002
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Table 4-7 DRAFT
Selection of Sediment COPCs for Terrestrial Receptors
Screening Ecological Risk Assessment for the Richardson Flat Tailings Site
. Mean Non- | Max Non- R Is Max Non- {Is Chemical
Number of | Number of Detection Detected Detected Mean Detected| Max Detected Sediment X Is Chemical Bio-| 1s DF > Detect > an Is Max‘ I)e.tect .
Analyte R . Frequency Cone Cone Benchmark . o . . Conc > Sediment | COPC?
Detections Samples (DF) Conc Conc (mg/ky) (mg/kg) (ma/kg) accumulative? 5%7? Benchmark Essefltlal Benchmark?
(meg/kg) (mg/kg) Conc? Nutrient?
Aluminum 22 22 100% NA NA ‘11,085 28,800 3.8 NO YES DFE>5% NO YES YES 141
Antimony 22 22 100% NA NA 130 889 0.2 NO YES DE>5% NO YES YES 4]
Arsenic 22 23 96% 33 33 284 1,735 0.3 NO YES DF>5% NO YES YES [4]
Barium 5 5 100% NA NA 276 562 17 NO YES DEF>5% NO YES YES  [4]
Beryllium 5 5 100% NA NA 1.8 23 2 NO YES DF>5% NO NO NO
Cadmium 23 23 100% NA NA 54 179 1.2 NO YES DF>5% NO YES YES [4]
Calcium 5 5 100% NA NA 58,780 96,000 NA NO YES DE>5% YES no bnchmrk NO [2]
Chromium 23 23 100% NA NA 27 62 0.83 NO YES DE>5% NO YES YES (4]
Cobalt 5 5 100% NA NA 14 20 NA NO YES DF>5% NO no bnchmrk YES 15]
Copper 23 23 100% NA NA 555 2,559 39 NO YES DF>5% NO YES YES (4]
Iron 23 23 100% NA NA 49,573 156,800 NA NO YES DF>5% YES 0o bnchmrk NO [2]
Lead 23 23 100% NA NA 6,407 42,990 0.94 NO YES DF>5% NO YES YES (4]
Magnesium 5 5 100% NA NA 12,960 14,100 NA NO YES DF>5% YES no bnchmrk NO [2]
Manganese 5 5 100% NA NA 10,938 42,000 322 NO YES DF>5% NO YES YES {4
Mercury 22 23 9%% 0.1 0.1 15 8.2 0.01 YES YES DF>5% NO YES YES |3
Nickel 5 5 100% NA NA 45 97 64 NO YES DF>5% NO YES YES {4}
Potassium 5 5 100% NA NA 2,847 4,760 NA NO YES DF>5% YES no bnchmrk NO [2]
Selenium 16 23 70% 7.6 34 15 43 0.33 NO YES DF>5% NO YES YES  {4]
Silver 23 23 100% NA NA 32 136 NA NO YES DF>5% NO no bnchmrk YES |5}
Sodium 5 5 100% NA NA 603 1,150 NA NO YES DF>5% YES no bnchmrk NO [2]
Thallium 5 5 100% NA NA 8.6 14 0.03 NO YES DF>5% NO YES YES |4
Vanadium 5 5 100% NA NA 38 71 0.71 NO YES DF>5% NO YES YES (4]
Zinc 23 23 100% NA NA 10,222 44,560 12 NO YES DI>5% NO YES YES 14
Notes:
TOTAL COPCs: 17

[1] Detection trequency is less than 3 percent.
{2] Analyte is an essential nutrient. Essential nutrients are defined as: calcium, iron, magnesium, potassium and sodium.
[3] Identified as bioaccumulative based on the Great Lakes Water Quality Guidance (GLWQG) wildlife Tier [ criteria

[4] Analyte concentrations are greater than the benchmark value.
{51 No benchmark value available.

NA = not available
ND = not detected

no bnchmrk = no benchmark

COCScreen_Sediment.xls: ecosed_wildlife
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Table 4-8 DRAFT

Selection of Seil and Tailings COPCs for Terrestrial Receptors

Screening Ecological Risk Assessment for the Richardson Flat Tailings Site

Detection Mean Non- | Max Non- Mean Detected| Max Detected Sediment . . Is Max Non- |Is Chemical Is Max Detect
Analyte Numbe.r of Nl‘lmher of Frequency Detected Detected Conc Conc Benchmark Is Chemlcal. Bio-| Is DI > Detect > an ) Conc > Soil COPC?
Detections Samples (DF) Cone Conc (mg/kg) (me/ke) (mg/kg) accumulative? 5%? Benchmark | Essential Benchmark®”
(mg/kg) (mg/kg) Conc? Nutrient?
Aluminum 51 51 100% NA NA 10,662 32,700 3.8 NO YES DF>5% NO YES YES  [4]
Antimony 34 51 67% 3 3 153 505 0.2 NO YES DF>5% NO YES YES  [4]
Arsenic 182 188 97% 3 3 83 637 0.3 NO YES DF>5% NO YES YES [4]
Barium 30 30 100% NA NA 262 413 17 NO YES DF>5% NO YES YES 4]
Cadmium 64 87 74% 0 0 - 34.8 250.0 1 NO YES DEF>5% NO YES YES |4}
Chromium 80 81 99% 3 3 23 111 0.8 NO YES DF>5% NO YES YES  [4]
Copper 89 89 100% NA NA 219 1,323 39 NO YES DF>5% NO YES YES  [4]
Iron 51 51 100% NA NA 33,368 77,500 NA NO YES DF>5% YES no bnchmrk NO 2]
Lead 185 185 100% NA NA 1,666 31,600 1 NO YES DF>5% NO YES YES  |4]
Mercury 52 86 60% 0 0 5 85 0 YES YES DF>5% NO YES YES |3}
Selenium 26 81 32% 3 3 12 24 0 NO YES DF>5% NO YES YES (4]
Silver 38 87 44% 3 3 37 120 NA NO YES DF>5% NO no bnchmrk YES  [5]
Zinc 88 88 100% NA NA 4,085 33,800 12 NO YES DF>5% NO YES YES  [4)
TOTAL COPCs 12

[1] Detection frequency is less than 5 percent.

[2] Analyte is an essential nutrient. Essential nutrients are defined as: calcium, iron, magnesium, potassium and sodium.
[3] Identified as bioaccumulative based on the Great Lakes Water Quality Guidance (GLWQG) wildlife Tier I criteria.
[4] Analyte concentrations are greater than the benchmark value.

[5] No benchmark value available.

NA = not available
ND = not detected
no buchmrk = no benchmark

COCScreen_Soil&Tailings.xls: ecosoil_wildlife
2/1572002



Table 5-1
Surface Water Exposure Point Concentrations for Aquatic Receptors and Amphibians

Screening Ecological Risk Assessment for Richardson Flat Tailings

™

J DRAFT

TOTAL (ug/L) DISSOLVED (ug/l.)

Location Station | Aluminum| Arsenic | Cadmium | Chromium| Copper | Cyanide { Lead| Mercury | Selenium | Sitver| Zinc | Aluminum| Arsenic| Cadmium | Chromium( Copper | Cyanide | Lead| Mercury| Selenium | Silver| Zinc¢
UsC-7 710 2.5 10.0 4.4 18 na 27 0.052 2.5 2.1 2,500 25 5.0 7.0 4.4 12.0 na 23 0.004 2.5 2.1 2,100

USC-6 25 19.0 2.0 5.0 6 na 31 0.042 2.5 25 | 1,400 25 8.0 2.0 5.0 2.5 na 2.5 0.004 2.5 2.5 | 1,400

492683 na na na na na na na na na na na 29 33 33 33 7.8 na 6.3 0.100 1.8 1.0 | 1170

USC-5 25 25 6.0 5.0 9 na 26 na 2.5 2.5 1,900 25 5.0 1.0 5.0 7.0 na 2.5 na 2.5 2.5 | 2,000

USC-3 69 7.0 3.0 5.0 7 na 41 na 2.5 2.5 | 1,200 170 7.0 1.0 5.0 2.5 na 2.5 na 2.5 2.5 | 1,100

. RF-SW-01 20 4.2 39 3.9 10 na 35 0.100 7.5 1.2 1.110 na na na na na na na na na na na
Sll::;i::ﬁk- RF-SW-02 70 5.2 1.7 39 10 na 19 0.100 7.5 1.2 | 2,080 na na na na na na na na na na na
RF-SW-03 19 7.3 1.7 39 10 na 1S 0.100 7.5 1.2 769 na na na na na na na na na na na

N4 na na na na 390 6.4 1480 143 na na 1,350 na na na na na na 20.0 na na na 560

RF-SW-04 66 7.6 3.5 3.9 10 na 36 0.100 7.5 1.2 776 na na na na na na na na na na na
RF-7 25 10.0 4.0 7.5 13 na 74 0.250 2.5 4.4 |96.000 25 7.0 2.0 7.5 4.2 na 2.5 0.250 2.5 4.4 |83.000

RF-7-2 100 13.0 8.0 3.0 8 2.0 78 0.243 4.7 12.6 | 2,100 88 8.2 6.0 6.0 6.5 na 4.9 0.220 2.3 38 2,000

492695 na na na na na na na na na na na 65 2.5 12.0 3.6 8.6 na 5.0 0.100 2.0 1.0 1.011

RF-SW-05 9 72 1.7 39 10 na 151 0.100 7.5 1.2 466 na na na na na na na na na na na

RF-SW-06 185 12.5 1.7 3.9 10 na 33 0.100 7.5 10.0 321 na na na na na na na na na na na

N6 na na na na 10 27 145 133 na na 902 na na na na na na 25.0 na na na 370

Silver Creek - USC-2 25 2.5 2.0 5.0 3 na 16 na 2.5 7.0 630 25 7.0 1.5 5.0 2.5 na 12.0 na 2.5 25 710
downstream USC-1 350 6.0 2.0 5.0 12 na 51 0.113 2.5 2.5 1,100 25 6.0 1.8 5.0 2.5 na 2.5 0.002 2.5 2.5 1.000
RF-8 330 31.0 9.0 4.0 10 2.0 340 0.350 50 49 | L700 33 8.2 2.1 8.7 4.1 na 5.6 0.220 2.4 39 | LI100

RF-8-2 na 10.0 3.0 10.0 5 na 28 0.250 2.5 5.0 850 na 10.0 2.0 10.0 5.0 na 25 0.250 2.5 5.0 850

492679 50 8.7 0.5 5.8 6 5.0 2 0.100 0.5 1.0 170 15 12.0 0.5 2.5 6.0 na 1.5 0.100 1.2 1.0 330

492680 na na na na na na na na na na na 15 7.6 1.1 2.5 6.0 na 9.8 0.100 1.2 1.0 765

RF-2 580 5.0 0.5 7.5 18 na 5 0.280 2 38 94 190 6.0 0.5 7.5 16.0 na 5.0 0.200 2.3 3.8 79

RF-4 480 8.0 2.0 0.0 17 na 3 0.345 22 33 | 2,700 61 8.0 0.5 6.1 11.2 na 3.6 0.200 2.2 3.3 1 2,600

. RF-5 340 6.0 1.0 0.0 12 na 9 0.256 0.0 9.9 900 45 5.0 0.5 6.0 9.1 na 2.5 0.220 22 3.6 860
D:/(::;?on RF-5-4 470 8.0 2.0 5.0 18 na 3 0.240 2.0 2.5 | 2.600 69 7.0 0.5 5.0 17.0 na 2.5 0.220 2.0 2.5 | 2,500
Ditch N3 na na na na 11 na 45 0.200 na na 918 na na na na na na na na na na na
USC-4 25 6.0 1.8 5.0 6 na 11 0.002 2.5 25 110 25 2.5 1.8 36.0 25 na 25 0.001 2, 25 100

RF-6 na 6.0 2.0 4.0 5 2.0 48 0.233 3.7 4.5 850 na 6.0 1.7 10.0 5.0 na .5 0.250 2. 44 850

RF-6-2 165 750 0.0 0.0 10 na 16 0.320 5.9 4.8 310 33 3.9 0.6 6.8 6.9 na 3.6 0.002 2.1 3.4 150

S“;};‘:L‘:‘““ RF-9 na 10.0 05 10.0 5 na 3 0.250 2.5 50 | 11 na 10.0 0.5 10.0 5.0 na | 25| 0250 25 50 | 29
%“.;:ﬁ:f RE-3-2 1400 17.0 0.0 0.0 2 na 7 0.240 2.0 25 | 98 89 10.0 0.0 5.0 20.0 na | 50| 0220 20 25 | 77

Tabie 5-1 SW EPCs tor Aquatic Receplors rev xIs: Exposure Table

2/14/2002
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Table 5-2
Sediment Exposure Point Concentrations for Aquatic Receptors
Screening Ecological Risk Assessment for Richardson Flat Tailings

Location Station Aluminum | Antimony { Arsenic | Cadmium | Chromium| Copper Lead Manganese| Mercury Nickel Silver Zinc
Silver Creck - USC-5 15,220 175 393 65 31 1,380 11,190 na 0 na 48 12,270
upstream USC-6 4,930 889 1,735 179 15 2,559 42,990 na 2 na 136 44,560
USC-7 14,720 64 105 28 42 652 2,656 na 1 na 51 4,619
Silver Creek - USC-1 11,250 140 341 50 30 766 11,130 na 0 na 49 11,730
downstream USC-2 11,590 137 271 58 32 588 6,942 na 0 na 40 11,950
RF-SD-SDI 4,850 72 156 73 18 280 3,490 na 2 na 25 12,000
RF-SD-SD2 6,450 53 119 50 16 200 2,330 na 1 na 16 8,780
South Diversion | RF-SD-SD3 10,500 36 125 35 21 173 1,880 na 0 ‘na 13 6,800
Ditch RF-SD-SD4 |  7.480 65 205 51 18 260 2,840 na ! na 19 9,140
RF-SD-SD5 8,650 97 119 38 18 261 2,660 na 1 na 20 7,610
RF-SD-SD6 20,600 63 101 18 30 211 2,280 na 2 na 14 2,940
RF-SE-01 28.800 99 202 93 62 725 6,520 5,060 8 51 41 15,200
%‘::’C‘L‘ DGJZIFJ.?E RF-SE-02 | 1,930 85 189 53 16 183 3,010 2,200 3 13 l 8,160
Area RF-SE-03 4,530 99 310 65 15 313 5,220 2,330 2 21 16 11,200
RF-SE-04 11,800 40 189 40 25 190 2,350 42,000 1 97 8 5,400

All units are in mg/kg.

Table 5-2 Sed EPCs for Aquatic Receptors rev.xls: Exposure Table

2/14/2002
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‘ Table 5-3
) \ Seep* Water Exposure Point Concentrations for Aquatic Receptors and Amphibians

Screening Ecological Risk Assessment for Richardson Flat Tailings

Upgradient
Monitoring wells below main embankment monitoring
well
COPC MW-01 | Mw-03 | Mw-04 | MwW-05 [ Mw-06 RT-1
TOTAL
Aluminum 80,700 na na na 4,920 15,700
Arsenic 76 na na na 349 4
"’ Cadmium 42 na na na 16 3
Chromium 95 na na na 42 11
Copper 1583 10 15 5 190 30
Cyanide 32 8 11,816 37 1,552 5
g Lead 88 69 120 131 142 627
Mercury 0.3 2.1 0.7 22 0.5 0.2
Selenium 15 na na na 15 3
Silver 2 na na na . 17 2
) Zinc 650 na na na 2,790 136
DISSOLVED
Aluminum 50 na na na 69 191
Arsenic 4 na na na 9 4
Cadmium 3 na na na 3 3
Chromium 8 na na na 8 8
Copper 20 na na na 20 171
Cyanide na na na na na na
Lead 92 49 58 61 37 41
Mercury 0.2 na na na 0.2 0.2
Selenium 15 na na na 15 3
Silver 10 na na na 10 10
Zinc 108 70 200 1,900 73 20

*Seep water concentrations estimated from available groundwater.
All units in ug/L.

Table 5-3 GW EPCs for Aquatic Receptors rev.xls: Exposure Table
2/14/2002
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Table 5-4
Exposure Factors for Representative Wildlife Species

Screening Level Ecological Risk Assessment for the Richardson Flat Tailings Site

Food Water Sediment Soil
Body . . . .
. Ingestion | Ingestion | Ingestion Ingestion
Weight | " pate Rate Rate ® Rate® | Dietary Fraction
Class Type Receptor Genus species * ate ate l'!(’ df)
(kg wet | (kg wet (L/day) (kg dry (kg dry
weight) {weight/day) y weight/day) | weight/day)
i . . 100% temrestrial
Herbivore | Greater-Sage Grouse | Centrocercus urophasianus 23 0.100 1.031 NA 0.0007 plants
. . . . . , 100% soil
Terrestrial | Insectivore American Robin Turdus migratorius 0.081 0.078 0.011 NA 0.0012 . )
invertebrates
. _— . ) 100% small
Avian Carnivore American Kestrel Falco sparverius 0.115 0.033 0.014 NA 0.0001
mammals
; . ) ) 100% aquatic
Insectivore Mallard Duck Anas platyrhynchos 1.13 0.316 0.064 0.002 NA . .
) invertebrates
Aquatic
Piscivore Belted Kingfisher Ceryle alcyon 0.147 0.073 0.016 0.0002 NA 100% fish
0/ 7
Carnivore Red Fox Vulpes wilpes 454 | 0310 | 0386 NA 0.0023 100% small
mammals
SR . . 100% soil
Temestrial | Insectivore Masked Shrew Sorex cinereus 0.0053 0.009 0.001 NA 0.0004 . i
' invertebrates
Mammalian :
Herbivore Deer Mice Peromyscus maniculatus 0.02 0.005 0.00 NA 0.00006 | 100% vegetation
:c;‘:;:i'c Piscivore Mink Mustela vison 0.556 | 0.089 0.058 0.0002 NA 100% fish

NA = Not applicable
a Assumed to beequal to il ifnot applicable (NA)
b Assumed to be equal to sediment ifnot applicable (NA)

Exposure Factors.xls: Factor Summary

21152002




8

Table 5-5

Surface Water Exposure Point Concentrations for Wildlife

Screening Ecological Risk Assessment for Richardson Flat Tailings

DRAFT

corc | StherCrode- | Sier ek | Kt | gy Sont DEvrsin
Arsenic 18 23 17 10 68
Lead 953 165 7.0 2.5 17
Mercury 90 75 0.24 0.25 0.48
Selenium 4.1 5.0 2.0 25 4.7
Silver 6.9 4.9 2.5 5.0 4.9
Zinc 5,666 1,426 98 11 2,380

All units are in ug/L.

Table 5-5 SW EPCs for Wildlife Receptors rev.xls: Exposure Table
2/14/2002
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Screening Ecological Risk Assessment for Richardson Flat Tailings

Table 5-6

Sediment Exposure Point Concentrations for Wildlife

DRAFT

Silver Creek - Silver Creek - South Diversion
COPC upstream downstream Ditch Wetlands Area
Aluminum 15,220 11,590 15,125 28,800
Antimony 889 140 93 99
Arsenic 1,735 341 163 300
Barium na na na 562
Cadmium 179 58 66 93
Chromium 42 32 24 62
Cobalt na na na 20
Copper 2,559 766 270 725
Lead 42,990 11,130 3,042 6,520
Manganese na na na 42,000
Mercury 1.60 0.44 1.60 8.2
Nickel na na na 97
Selenium 32 11 7.0 43
Thallium na na na 12
Vanadium na na na 71
Zinc 44,560 11,950 12,000 15,200
All units are in mg/kg.

Table 5-6 EPCs for Wiidlife Receptors rev.xls: Exposure Table

2/14/2002
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Table 5-7

Soil and Tailings Exposure Point Concentrations for Wildlife

Screening Ecological Risk Assessment for Richardson Flat Tailings

Background Off- On-
COPC g. Impoundment | Impoundment Tailings
Soils . .

Soils Soils
Aluminum na na 23,739 na
Antimony na na 4.4 na
Arsenic 10 43 24 na
Barium 265 331 277 na
Cadmium 1.0 15 2.0 na
Chromium 23 24 24 na
Copper 29 49 42 na
Lead 59 806 429 na
Mercury 0.15 1.3 0.32 na
Selenium 2.5 2.5 2.5 na
Zinc 127 551 314 na

All units in mg/kg.

Table 5-7 Soil EPCs for Wildlife Receptors rev.xls: Exposure Table

2/14/2002
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Table 5-8
Estimated Concentrations of COPCs in Food Items for Wildlife

Screening Ecological Risk Assessment for Richardson Flat Tailings

Estimated Concentration (mg/kg ww)

Designated Benthic . Soil Small
Reach Parameter Invertebrates Fish Exposure Area| Plants Invertebrates | Mammal*
Aluminum 2283 15220 na na na
Antimony 133 889 na - na na
Arsenic 180 1735 0.27 1.04 0.038
Barium na na na na 1.6
Cadmium 1116 179 0.33 7.0 1.5
Upstream | Chromium 2.9 42 Background na 0.84 1.6
Silver Creek | Copper 9162 2559 Soils 3.9 10.9 10.2
Lead 3914 42990 1.8 18.1 8.0
Mercury 0.69 1.6 0.07 0.48 0.0056
Selenium 4.8 32 0.74 1.53 0.63
Silver na 136 na na na
Zinc 50310 44560 38 352 85
Aluminum 1739 11590 na na na
Antimony 21 140 na na na
Arsenic 35 341 0.17 2.9 0.17
Barium na na na na 3.8
5 Cadmium 361 58 Off: 1.5 61 21
ownstream | Chromium 2.2 32 na 0.84 1.6
Silver Creek | Copper 2743 766 Imp‘;‘g‘iﬁ“‘e“‘ 4.8 12.6 11
Lead 1013 11130 > 6 150 29
Mercury 0.19 0.44 0.23 1.00 0.048
Selenium 1.7 11 0.74 1.53 0.66
Silver na 49 na na na
Zinc 13492 11950 164 103 840
Aluminum 2269 15125 na na na
Antimony 14 93 na na na
Arsenic 16.9 163 0.43 1.92 0.089
Barium na na na na 3.2
South Cadmi_um 412 66 On- 0.48 12.2 3.0
Diversion Chromium 1.7 24 Impoundment na 0.84 1.64
Ditch Copper 965 270 Soils 4.5 12.0 10.9
Lead 277 3042 4.2 90 21
Mercury 0.69 1.6 0.11 0.62 0.012
Selenium 1.0 7.0 0.74 1.53 0.63
Silver na 21.9 na na na
Zinc 13549 12000 62 474 91
Aluminum 4320 28800 na na na
Antimony 15 99 na na na
Arsenic 31 300 2.66 18.5 3.4
Barium 84.3 562 na na na
Cadmium 580 93 6.1 © 493 269
Chromium 4.4 62 na 0.8 1.8
Cobalt 16 20 na na na
Copper 2596 725 13.2 24.7 23.0
Wetlands Area Lead 594 6520 Taitings 47 2890 171
Manganese 6300 42000 na na na
Mercury 3.5 3 0.92 2.4 0.63
Nickel 33.8 97 na na na
Selenium 6.5 43 4.2 4.8 1.1
Silver na 41 na na na
Thallium 1.8 12 na na na
Vanadium 11 71 na na na
Zinc 17162 15200 659 1910 124

* Tissue concentrations predicted for herbivores, ommivores and carnivores in Appendix E. The highest

concentration is used in the estimation of dietary doses for wildlife species consuming small mammals.

Table 5-8 Terrestrial Tissue Data.xls: Est Tissue Conc

2/15/2002
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Table 6-1 DRAFT
Ambient Water Quality Criteria for Aquatic Receptors
Screening Ecological Risk Assessment for the Richardson Flat Tailings
AWQC AWQC AWQC Upper
AWQC Total | AWQC Total Dissolved Dissolved Hardness Limits
Chemical Aacue Bacue | Bchronic | Pehronic | CMC (ug/L) | CCC (ug/L) | myqye Nacue | Mebronic| Mehronic CMC (ug/L) | CCC (ug/L) (mg/L as CaCO3)
Acute Chronic Acute Chronic Acute Chronic

Aluminum Not Hardness Dependant 750 87 1.0 0 1.0 0 750 87 -- --
Antimony l l I NA NA NA NA - -
Arsenic Not Hardness Dependant 340 150 1.0 0 1.0 0 340 150 - -
Barium NA NA NA NA - -
Beryllium NA NA NA NA - --
Boron NA NA NA NA -- --

Cadmium 1.0166 | -3.924 | 0.7409 | -4.719 2.1 0.3 1.137 | 0.0418 [ 1.102 | 0.0418 2.0 0.2 360 209
Calcium NA NA NA NA - -
Chromium Not Hardness Dependant 16.0 11.0 0316 0 0.860 0 5.1 9.5 - -
Cobalt NA NA NA NA - --
Copper 0.9422 } -1.700 | 0.8545 | -1.702 14.0 9.3 0.960 0 0.960 0 13.4 9.0 400 211
Cyanide Not Hardness Dependant 22 5.2 1.0 0 1.0 0 22.0 52 - -
Iron Not Hardness Dependant NA 1.000 1.0 0 1.0 0 NA 1000 - --
Lead 1273 | -1.460 | 1.273 | -4.705 81.6 3.2 1.462 [ 0.1457 [ 1.462 | 0.1457 64.6 2.5 360 151
Lithium NA NA NA NA - --
Magnesium NA NA NA NA - -
Manganese NA NA NA NA - -
Mercury Not Hardness Dependant 1.4 0.77 0.850 0 0.850 0 1.2 0.7 -- -
Molybdenum NA NA NA NA - -

Nickel 0.8460 | 2.255 | 0.8460 | 0.0584 469.2 52.2 0.998 0 0.997 0 468.2 52.0 360 210
Potassium NA NA NA NA - -
Selenium Not Hardness Dependant 19.3 5.0 0.922 0 0.922 0 17.8 4.6 -- -
Silver 1.72 -6.52 4.1 NA 0.850 0 3 NA 350 -
Sodium NA NA NA NA - -
Strontium NA NA NA NA -- -
Thallium NA NA NA NA - -
Yanadium NA NA NA NA - --
Zinc 0.8473 | 0.8840 | 0.8473 | 0.8840 119.8 119.8 0.978 0 0.986 0 117 118 500 211

NA =not available

SURFACE WATER AWQC NOTES:
AWQC Source: EPA 822-Z-99-001
Cadmium SWQC Source: EPA-822-R-01-001
Total Selenium CMC Source: EPA-820-B-96-001

For AWQC values that are hardness dependant:

AWQC Toral, = exp[a *In(Hardness)+b, ]

AWQC Dissolved, = AWQC Total * [m-n*(In(Hardness)]
where: x is either acute or chronic

Chromium VI AWQC Dissolved used because the screening value is lower than Chromium II1.
Selenium AWQC dissolved based on total metals.

For table presentation. hardness-dependent values are calculated using a hardness ot 100 mg/L.
It measured station hardness is outside of the specified upper hardness limits, the applicable upper hardness limit will be used to calculate the AWQC.

AWOQCs.xls: AWQCs

2:152002
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; Table 6-2
; "/) Sediment Toxicity Benchmarks

Screening Ecological Risk Assessment for the Richardson Flat Tailings

Sediment Effect Concentrations (SEC) Selected thi:;i/tlifgl)}enchmark
Analyte | Effects | Effects | o Goia | PPl | N ptfect | Low High Benchmark Source
Rs:v%e I\l}:([i‘iien Effects Elf:icetls Conc Benchmark Benchmark
ERL) | ERm) |Meve(TEL) (PEL) (NEC) (TEC) (PEC)
Aluminum 13,500 58,030 25.519 59.572 73,160 13,500 73,160 a |Ingersoll et al., 1996
Antimony 2 25 NA NA NA 2 25 b [Long & Morgan, 1991
Arsenic 9.79 33 ¢ |MacDonald et al., 2000
Barium NA NA NA NA NA NA NA -
Beryllium NA NA NA NA NA NA NA -
Cadmium 0.99 498 ¢ {MacDonald et al., 2000
Chromium 43.4 111 ¢ |{MacDonald et al., 2000
f Cobalt NA NA NA NA NA NA NA -
f Copper 31.6 149 ¢ |MacDonald et al., 2000
Cyanide NA NA NA NA NA NA NA -
¢ Lead 35.8 128 ¢ |MacDonald et al., 2000
: ) Manganese | 726 1,673 631 1,185 4,460 631 4460 | a |Ingersoll etal., 1996
Mercury 0.18 1.06 ¢ [MacDonald et al., 2000
Nickel 227 48.6 ¢ [MacDonald et al., 2000
Selenium NA NA NA NA NA NA NA --
Silver 1 3.7 0.73 1.77 NA 0.73 3.7 d {MacDonald et al., 1996
Thallium NA NA NA NA NA NA NA --
Vanadium NA NA NA NA NA NA NA -
Zinc 121 459 ¢ |MacDonald et al., 2000
All units are in mg/kg.

NA = Not Available

a Consensus-based values from MacDonald et al. (2000) not available -- selected toxicity values are based on the minimum and maximum
reported benchmarks from Ingersoll et al. (1996). Toxicity values from Ingersoll et al. (1996) are based on 28 day Hyalella azteca (HA28)
toxicity studies and total extraction of sediment (BT).

Sediment Tox Benchmarks.xls: Sed Tox
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Table 6-3

Screening Benchmarks for Amphibian Receptors from Aqueous Exposures

Screening Ecological Risk Assessment for Richardson Flat Tailings

DRAFT

Number of Exposure Conce S‘t?':::il:lsg
Analyt E i i i
nalyte ‘l;:l::loen:t Species Endpoint Duration Source (ug/L) Benchmark
(ug/L)*
. Eastern Narrow-Mouthed Toad Birge (1978) & Birge
Ant 2 LC;
nhimony (Gastrophrvne carolinensis ) 0 7 days etal. (1979) 300 30
. Eastern Narrow-Mouthed Toad Birge (1978) & Birge
2 LC : .
Arsenic (Gastrophrvne carolinensis) 50 7 days etal. (1979) 40 40
Cadmium 205 E(“gi‘:;;z‘:f’:ex‘:;‘::;g:“)‘d LCs, 7 days Birge et al. (1979) 40 4.0
Eastern Narrow-Mouthed Toad .
Copper 63 (Gastrophrvne carolinensis ) LCsy 7 days Birge et al. (1979) 40 4.0
Cyanide 9 Frog (Rana temporaria) Avoidance Not Reported Costa (1965) 260 0.26
Lead 32 E?é}::ﬂ:;:t;:ti?;ﬁf:ﬂ:gid LCsy Not Reported Birge et al. (1979) 40 1.0
Eastern Narrow-Mouthed Toad .
LC; . .
Mercury 38 (Gastrophrvne carolinensis ) 0 7 days Birge et al. (1979) 1 0.1

. Eastern Narrow-Mouthed Toad Birge (1978) & Birge
Nickel 10 LC; .

lcke (Gastrophryne carolinensis ) 0 7 days et al. (1979) 30 30

. Eastern Narrow-Mouthed Toad Birge (1978) & Birge
1 LC; .
Selenium 3 (Gastrophryne carolinensis) 0 7 days et al. (1979) %0 9.0

. Eastern Narrow-Mouthed Toad .

1 11 LC; se (19 .
Silver (Gastrophryne carolinensis) 0 7 days Birge (1978) 10 1.0
Zinc 66 Eastern Narrow-Mouthed Toad LCy 7 days Birge et al. (1979) 10 1.0

(Gastrophryne carolinensis)

Lowest exposure concentration selected

] for screening benchmark.

Mercury benchmark is based on inorganic mercury.
For lethality endpoints, Screening Benchmark = LC50 . 10
For cyanide. Screening Benchmark = Avoidance Conc ' 100

Source: AQUIRE Database

5 Citations:

Birge. W.J. 1978. Aquatic Toxicology of Trace Elements of Coal and Fly Ash. In: J H Thorp and J W Gibbons (Eds.). Department of Energy
Symposium Series. Energy and Environmental Stress in Aquatic Systems, Augusta, GA. 48:219-240.

Birge, W.J., J.E. Hudson, ].A. Black, and A.G. Westerman. 1979. Embryo-Larval Bioassays on Inorganic Coal Elements and in Situ Biomonitoring of

Coal-Waste Effluents. In: Symposium US Fish & Wildlife Service, Surface Mining - Fish & Wildlife Needs in Eastern US, WV. 97-104.

Costa. HH. 1965. Responses of Freshwater Animals to Sodium Cyanide Solutions I11. Tadpoles of Rana remporaria. Ceylon J Sci Biol Sci 5(2):97-

104.

Amphib Benchmarks.xls: Amphib Benchmarks
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Table 6-4 DRAFT

Phytotoxicity Benchmarks for Soil Exposures

g»} Screening Ecological Risk Assessment for Richardson Flat Tailings

Selected Phytotoxicity
Analvte CH2MHill, 1987a & | Efroymson et Benchmark (mg/kg dw)
Ny CH2MHill, 1987b al,, 1997
Low High
Aluminum NA 50 50 NA
Antimony NA 5 5 NA
Arsenic 100 10 10 100
Barium NA 500 500 NA
Cadmium 100 4 4 100
Chromium NA : ! NA
f Copper 100 100 100 NA
? Lead 1000 50 50 1000
{ Mercury NA 35 35 NA
z Selenium NA L ! NA
; Silver 2 2 2 NA
) Zinc 500 50 50 500
All units are mg/kg dry weight.

NA = Not Available

Sources:

CH2MHiIll. 1987a. Assessment of the Toxicity of Arsenic, Cadmium, Lead and Zinc in
Soil, Plants and Livestock in the Helena Valley ot Montana for East Helena Site
(ASARCO), East Helena, Montana.

CH2MHIill. 1987b. Assessment of the Toxicity of Copper, Mercury, Selenium, Silver
and Thallium in Soil, Plants and Livestock in the Helena Valley of Montana for East
Helena Site (ASARCO), East Helena, Montana.

Efroymson et al., 1997. Toxicological Benchmarks for Screening Contaminants of
Potential Concern for Effects on Terrestrial Plants: 1997 Revision.

Plant Risk_Soil Distrib rev.xls: Veg Tox Benchmarks
2/15/2002
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Table 6-5
Phytotoxicity Benchmarks for Aqueous Exposures

Screening Ecological Risk Assessment for Richardson Flat Tailings

Analyte . Number of Confidence in B?;i:::;tilc(igr
Literature Values | Benchmark Value Solutions (ug/L)
Aluminum 42 High 300
Arsenic 7 Low 1.0
Beryllium 11 Moderate 500
Boron 2 Low 1000
Cadmium 52 High 100
Chromium 14 Moderate 50
Cobalt 10 Low 60
Copper 17 Moderate 60
Lead 25 Moderate* 20
Manganese 19 Moderate 4000
Mercury 17 Moderate 5.0
Selenium 10 Low 700
Zinc 8 Low 400

NA = Not Available

* Decreased confidence based on lack of variety in test species.

Benchmark Confidence:

<10 literature values = Low

11-20 literature values = Moderate
>20 literature values = High

Benchmark Derivation:

<10 literature values = lowest LOEC

>10 literature values = 10th percentile LOEC

Source;

Efroymson, R. A., M. E. Will, G. W. Suter I, A. C. Wooten. 1997. Toxicological
Benchmarks for ScreeningContaminants of Potential Concern for Effects on Terrestrial
Plants: 1997 Revision. Oak Ridge National Laboratory (ORNL). Prepared for the U.S.
Department of Energy, Office of Environmental Management. November 1997.

Plant Risk_Seep rev.xls: Solution Benchmarks
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Table 6-6
Soil Fauna Toxicity Benchmarks for Soil Exposures

DRAFT

Screening Ecological Risk Assessment for Richardson Flat Tailings

o Sl Sl Iereb
Analyte CCME RIVM
Earthworm oxzcnri(;n Low High
Aluminum NA 600 NA NA 600 NA
Antimony NA NA NA NA NA NA
Arsenic 60 100 20 34 20 100
Barium NA 3000 NA NA 3000 NA
Cadmium 20 20 3 1.6 1.6 20
Chromium 0.4 10 NA 100 0.4 100
Copper 60 100 150 40 40 150
Lead 500 500 375 140 140 900
Mercury 0.1 30 0.8 0.67 0.1 30
Selenium 100 70 2 NA 2 100
Silver NA 50 NA NA 50 NA
Zinc 100 200 600 160 100 600

All units are mg/kg dry weight.

NA = Not Available

Source:

Revision.

Guidlines.

Oak Ridge National Laboratory (ORNL). Efroymson et al., 1997. Toxicological Benchmarks for Screening
Contaminants of Potential Concern for Effects on Soil and Litter Invertebrates and Heterotrophic Process: 1997

Canadian Council of Ministries of the Environment (CCME). 1997. Resommended Canadian Soil Quality

National Institute of Public Health and the Environment (Bilthoven, The Netherlands) (RIVM). 1997. Maximum
Permissible Concentrations for metals, taking background concentrations into account.

Soil Invert Risk_Soil Distrib rev.xls: Soil Invert Benchmarks
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Table 6-7

Uncertainty Factors Used in Deriving Wildlife TRV

Screening Ecological Risk Assessment for Richardson Flat Tailings |

DRAFT

Category | Basis for Description Uncertainty
Uncertainty Factor
A Inter-taxon Same species 1 —
Extrapolation | Same genus, different species 2
Same family, different genus 3
Same order, different family 4
Same class, different order 5
Same phylum, different class Do not use
B Exposure Chronic study, approximately steady-state 1
Duration Subchronic studies, steady state not achieved 3
Subacute studies (4-9 days for aquatic, 7-29 days for terrestrial) 5
Acute studies (1-3 days for aquatic, 1-6 days for terrestrial) 10
Peracute studies (less than | day, single dose) 15
C Toxicological | NOEL for non-lethal sensitive endpoint 0.75t0 1
Endpoint NOEL for lethality or severe endpoint 2
NOAEL for non-lethal sensitive endpoint [to2
NOAEL for lethality or severe endpoint 3
LOEL for non-lethal sensitive endpoint 2to3
LOEL for lethality or severe endpoint 5
LOAEL for non-lethal sensitive endpoint 3to5
LOAEL for lethality or severe endpoint 10
FEL for non-lethal sensitive endpoint 5t0 10
FEL for lethality or severe endpoint 15
D Modifying Endangered species 2
Factors Threatened species 1.5
Listed species 1.25
Relevance of toxicological endpoint to assessment endpoints 1t02
Extrapolation from test conditions to site conditions 0.5t02
Relevance of exposure medium and co-contaminants 0.5t02
Relevance of mechanism to receptor of concern lto?2
Sensitivity of test species compared to receptor of concern 0.5t02
Reliability of methods used to estimate tissue levels 1to?2
Differences in age, gender, development 1to?2
Other factors 0.5t02

TRV = Study Dose / Total UF

TotalUF=A-B-C-D, where A = a;-a5-a;3" ......... “aq

Wildlife Uncertainty Factors.doc
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Table 6-8
Summary of Ingestion TRVs for Wildlife Receptors

Screening Ecological Risk Assessment for Richardson Flats Tailings

MAMMALILAN RECEPTORS
Deer Mouse Mink Masked Shrew Red Fox
Chemical TRV water diet water diet water diet water diet
NOAEL} 1.1 23 0.7 [.4 0.7 14 0.7 1.4
Aluminum
LOAEL{ 5.5 11.0 3.3 6.6 3.3 6.6 33 6.6
NOAEL] 0.013 | 0.025 | 0.003 | 0.006 [ 0.003 | 0.006 | 0.013 | 0.025
Antimony
LOAEL| 0.038 | 0.075 | 0.009 | 0.019 | 0.009 | 0.019 | 0.038 | 0.075
NOAEL] 13 2.5 03 0.2 03 0.1 0.3 0.2
Arsenic
LOAEL| 3.8 7.6 0.8 0.5 0.8 0.4 0.8 0.6
NOAEL] 1.7 3.4 1.0 2.0 1.0 2.0 1.0 2.0
Barium
LOAEL| 5.1 10.1 3.0 6.1 3.0 6.1 3.0 6.1
NOAELY 038 0.8 0.2 0.5 0.2 0.5 0.2 0.5
Cadmium
LOAEL| 235 1.7 0.5 1.0 0.5 1.0 0.5 1.0
NOAEL} 667 1333 400 800 400 800 400 800
Chromium
LOAEL | 2.000 | 4,000 | 1.200 [ 2,400 | 1.200 | 2,400 | 1.200 | 2.400
NOAEL] 1.1 2.2 0.7 1.3 0.7 1.3 0.7 13
Cobalt
LOAEL{| 33 6.7 2.0 4.0 2.0 4.0 2.0 4.0
NOAEL] 38 168.0 17.7 8.8 0.8 336 4.4 22
Copper
LOAEL| 9.0 362.0 | 25.7 12.8 1.8 724 6.4 3.2
NOAEL] 0.2 0.4 0.16 0.3 0.0 0.1 0.2 04
Lead
LOAEL] 0.6 1.3 0.31 0.6 0.1 0.3 0.4 0.8
NOAEL| 14.7 29.3 8.80 17.6 8.8 17.6 8.8 17.6
Manganese
LOAEL| 473 94.7 | 2840 ] 56.8 284 56.8 284 56.8
. NOAEL] 33 6.6 0.7 1.4 1.3 2.6 0.2 0.3
Inorganic
Mereury 11 oaeL| 09 | 198 | 21 | 41 | 40 | 79 | os | 10
. NOAEL] 0.004 | 0.008 | 0.040 | 0.081 [ 0.002 | 0.005 | 0.030 | 0.061
Organic
Mereury |1 oaEL| 0.019 | 0.038 | 0.066 | 0.132 | 0.011 | 0.023 | 0.050 | 0.099
NOAEL] 0.1 13.3 0.1 8.0 0.1 8.0 0.1 8.0
Nicket
LOAEL]| 04 40.0 0.3 24.0 0.3 24.0 0.3 24.0
NOAEL] 0.1 0.1 0.039 0.1 0.0 0.1 0.0 0.1
Selenium
LOAEL| 0.1 0.2 0.1 0.1 0.1 0.1 0.1 0.1
NOAEL| 0.002 | 0.003 | 0.001 | 0.002 { 0.001 | 0.002 | 0.001 | 0.002
Thallium
LOAEL]| 0.005 | 0.010 | 0.003 | 0.006 } 0.003 | 0.006 | 0.003 [ 0.006
NOAEL} 06 1.1 0.3 0.7 03 0.7 0.3 0.7
Vanadium
LOAEL 1.7 3.3 1.0 2.0 1.0 2.0 Lo 2.0
NOAEL 20 40 156 311 12 24 39 78
Zinc
LOAEL 40 80 467 933 24 48 117 233

All units in mg/kg BW:day

DRAFT

Page 1 of 2



Table 6-8 DRAFT
Summary of Ingestion TRVs for Wildlife Receptors

Screening Ecological Risk Assessment for Richardson Flats Tailings

' 4 j
‘ AVIAN RECEPTORS
American Robin American Kestrel Belted Kingfisher Mallard Duck Greater-Sage Grouse
Chemical TRV water diet water diet water diet water diet water diet
NOAEL| 3.5 7.0 3.5 7.0 3.5 7.0 3.5 7.0 3.5 7.0
Aluminum
LOAEL| 175 35.0 17.5 35.0 17.5 35.0 17.5 35.0 17.5 35.0
. NOAEL| NA NA NA NA NA NA NA NA NA NA
. Antimony
LOAEL| NA NA NA NA NA NA NA NA NA NA
i NOAEL| 04 0.8 04 0.8 0.4 0.8 04 | 08 0.4 0.8
¥ Arsenic
LOAEL 3.5 7.1 3.5 7.1 3.5 7.1 3.5 7.1 3.5 7.1
i
N NOAEL 1.4 2.8 14 2.8 1.4 2.8 1.4 2.8 1.4 2.8
Barium
LOAEL 2.8 5.6 2.8 5.6 2.8 5.6 2.8 5.6 2.8 5.6
NOAEL| 0.04 0.09 0.04 0.09 0.04 0.09 0.04 0.09 0.04 0.09
Cadmium
. LOAEL 1.2 2.4 1.2 2.4 1.2 2.4 1.2 2.4 1.2 2.4
‘ NOAEL{ 0.10 0.20 0.10 0.20 0.10 0.20 0.10 0.20 0.10 0.20
Chromium
: LOAEL] 0.50 1.00 0.50 1.00 0.50 1.00 0.50 1.00 0.50 1.00
i
£ NOAEL| 0.13 0.27 0.13 0.27 0.13 0.27 0.13 0.27 0.13 0.27
Cobalt
LOAEL| 0.27 0.53 0.27 0.53 0.27 0.53 0.27 0.53 0.27 0.53
‘ . NOAEL| 2.0 4.0 2.0 4.0 2.0 4.0 2.0 4.0 2.0 4.0
Y ) Copper
. - LOAEL 3.0 6.0 3.0 6.0 3.0 6.0 3.0 6.0 3.0 6.0
NOAEL| 0.4 0.9 0.4 0.9 0.4 0.9 0.4 0.9 0.4 0.9
Lead
LOAEL} 09 1.8 09 1.8 0.9 1.8 0.9 1.8 0.9 1.8
NOAEL|} 32.6 65.1 32.6 65.1 32.6 65.1 32.6 65.1 326 65.1
Manganese
LOAEL| 977 195.4 97.7 195.4 97.7 195.4 97.7 | 1954 97.7 195.4
.| NOAEL] 0.05 0.09 0.05 0.09 0.05 0.09 0.05 0.09 0.05 0.09
Inorganic
M
U LoaEL| 0.1 0.2 0.1 0.2 0.1 0.2 01 | 02 0.1 0.2
. NOAEL| 0.023 0.045 0.023 0.045 0.023 0.045 | 0.023 | 0.045 0.023 0.045
Organic
M
oy 1 oaeL| 0090 | o181 | 0090 | 0.181 | 0090 | 0181 | 0.09 | o181 | 0090 | 0.181
NOAEL| 2.58 5.16 258 | s.16 2.58 5.16 2.58 5.16 2.58 5.16
Nickel
LOAEL 7.7 15.5 7.7 15.5 7.7 15.5 7.7 15.5 7.7 15.5
NOAEL{| 0.05 0.10 0.05 0.10 0.05 0.10 0.05 0.10 0.05 0.10
Selenium
LOAEL 0.1 0.2 0.1 0.2 0.1 0.2 0.1 0.2 0.1 0.2
NOAEL| NA NA NA NA NA NA NA NA NA NA
Thallium
LOAEL| NA NA NA NA NA NA NA NA NA NA
NOAEL 1.1 2.3 1.1 2.3 1.1 2.3 1.1 2.3 1.1 2.3
Vanadium
) LOAEL 3.4 6.8 3.4 6.8 3.4 6.8 3.4 6.8 3.4 6.8
NOAEL 13 26 13 26 13 26 13 26 13 26
Zinc
LOAEL| 39 79 39 79 39 79 39 79 39 79
All units in mgkg BWiday

Wildlife TRV's RFT.xls: TRV Summary
2/132002 Page 2 of 2



H
¥
3
i
¢
£
i
{
:

H
{
3
1
:
3

Table 7-1

Surface Water Hazard Quotients (HHQs) for Aquatic Receptors

Screening Ecological Risk Assessment for Richardson Flat Tailings

Aguaue Rish S

Surface Water EPC Total Ambie.m Dissolved .—\ml_)ienl .
(gl Wz.xter. Quality Wz.ller.Quahty Total HQ Dissolved HQ
Criteria (ug/L) Criteria (ug/L)
Station Information | Parameter Total Dissolved Acnte | Chronic | Acute | Chronic| Acute | Chronic} Acute | Chronic
Aluminum NA 29.1 750 87 750 87 NC NC 4E-02 3E-01
Upstream Silver Creek Arsenic NA 3.3 340 150 340 150 NC NC 1E-02 2E-02
Cadmium NA 3.3 7.8 0.5 7.0 0.4 NC NC SE-01 SEH)0
492685 Chromium NA 3.3 16 11 5.1 9.5 NC NC GE-01 3E-01
Coppet NA. 3 52 18 50 17 NC NC 2E-01 SE-01
SILVER CK AT (iS40 Cyanide NA NA 22 5.2 22 5.2 NC NC NC NC
XING E OF PARK CITY Lead NA 6 417 5 252 4 NC NC 3E-02 2E+H00
Mercury NA 0.10 1.4 0.8 1.2 0.7 NC NC SE-02 2E-01
Hardness 489 (mg/L) Selenium NA 1.8 19 5.0 18 4.6 NC NC 1E-01 4E-01
Silver NA 1.0 33 NA 30 NA NC NC 3E-02 NC
Zinc NA 1170 460 226 450 222 NC NC 3E+H00 | SE+00
TOTAL HI NC NC 4E+00 | 2E+01
Aluminum NA 64.7 750 7 750 87 NC NC 9E-y2 7E-01
Upstream Silver Creek Arsenic NA 2.5 340 130 340 150 NC NC 7E-03 2E-)2
Cadmium NA 12.0 7.8 0.5 7.0 0.4 NC NC 2E+H)0 | 3E+01
492695 Chromium NA 3.6 16 11 5.1 9.5 NC NC 7E-01 4E-01
, . . Copper NA 9 47 18 45 17 NC NC 2E-01 SE-01
P 4;‘;[[\!55 Pc;a[;).g’g([“TT)O R Cyanide NA NA 22 5._2 2_2 5.2 NC NC NC NC
SQUARE Lead NA 5 417 5 252 4 NC NC 2E—{)2 1E+0u
Mercury NA 0.10 1.4 0.8 1.2 0.7 NC NC SE-02 2E-01
Hardness 361 (mg/L) Selenium NA 2.0 19 5.0 18 4.6 NC NC 1E-01 4E-01
Silver NA 1.0 35 NA 30 NA NC NC 3E-02 NC
Zinc NA 1011 355 226 347 222 NC NC 3EH00 | SEH00
TOTAL H1 NC NC 6E+00 | 4E401
Aluminum NA NA 750 37 750 37 NC NC NC NC
Upstream Silver Creek Arsenic NA NA 340 150 340 150 NC NC NC NC
Cadmium NA NA 4.3 0.5 3.9 0.4 NC NC NC NC
N4 Chromium NA NA 16 11 5.1 9.5 NC NC NC NC
Copper 390.00 NA 27 17 26 16 1E+H01 2E+01 NC NC
Silver Creck upstream of | Cyanide 6.44 NA 22 3.2 22 3.2 3E-01 1E+)0 NC NC
diversion ditch Lead 14580.46 20 197 5 136 4 BEH0 | 3E+02 1E-01 SE+H00
Mercury 143.01 NA 1.4 0.8 1.2 0.7 1E+02 2E+H02 NC NC
Hardness 200 (mg’L) | Selenium NA NA 19 5.0 18 4.6 NC NC NC NC
Silver NA NA 13 NA 11 NA NC NC NC NC
Zinc 1350.04 560 216 216 211 213 6EH00 | 6E+00 | 3E+00 | IE+00
TOTAL HI 1E402 | SE+02 | 3E+00 | 8E+00
Aluminum 25.00 25.0 750 7 750 87 3E-02 3E-01 3E-02 3E-01
Upstream Silver Creek Arsenic 10.00 7.0 340 150 340 130 3E-02 7E-02 2E-02 SE-02
Cadmium 4.00 2.0 7.8 0.3 7.9 0.4 SE-01 9E+00 3E-01 SEH00
RF-7 Chromium 7.50 7.5 16 11 5.1 9.5 SE-01 7E-01 1E+00 8E-01
Silver Creck upstroam of Copper 13.00 4 32 18 50 7 3E-01 7E-01 SE-02 2E-01
) o Cyanide NA NA 22 5.2 22 5.2 NC NC NC NC
confluence with south - — =
diversion ditch Lead 74.00 3 417 3 252 4 2E-01 1E+01 1E-02 6E-u1
Mercury 0.23 0.25 1.4 0.8 1.2 0.7 2E-01 3E-01 2E-01 4E-01
Hardness 432 (mg/L) | Selenium 2.50 2.5 18 5.0 18 4.6 1E-01 SE-01 1E-01 SE-01
Silver 4.38 4.4 35 NA 30 NA 1E-u1 NC 1E-01 NC
Zinc 96000.00 83000 414 226 405 222 2E+02 | 4E+02 | 2E+02 | 4E+02
TOTAL H1 2E+02 | SE+02 | 2E+02 [ 4E+02
Aluminum 100.00 38.4 750 87 750 37 1E-01 1E+00 1E-01 1E+00
Upstream Silver Creek Arsenic 13.00 8.2 340 150 340 150 4E-02 9E-02 2E-02 SE-02
Cadmium 8.0 6.0 78 .5 7.0 0.4 1E+00 2E+01 9E-01 1E+01
RF-7-2 Chromium 3.00 6.0 16 11 5.1 9.5 2E-01 3E-01 1E+00 6E-01
Sitvor Crock upstream of Copper 7.73 6 32 18 30 17 lE-(Ell 4E-01 1E-01 JE-01
. : Cyanide 2.00 NA 22 52 22 5.2 9E-02 4E-01 NC NC
confluence with south 2 . - = - - -
diversion diteh Lead 78.00 35 417 3 252 4 2E-01 1E+Ql 2E-12 1E+00
Mercury 0.24 0.22 1.4 0.8 1.2 0.7 2E-01 3E-01 2E-01 3E-01
Hardness 477 (mg/l) Selenium 4.69 23 19 5.0 18 4.6 2E-01 9E-01 1E-01 SE-01
Silver 12.58 3.8 33 NA 30 NA 4E-01 NC 1E-01 NC
Zinc 2100.00 2000 450 226 440 222 SE+00 | 9E+00 | SE+00 | 9E+00
TOTAL H1 7TE+00 | 4E401 | 7E+00 | 3E+01
Aluminum 20.30 NA 750 37 750 87 3E-02 2E-01 NC NC
Upstream Silver Creek Arsenic 4.20 NA 340 150 340 150 1E-02 SE-02 NC NC
Cadmium 3.90 NA 4.3 0.5 3.9 u.4 9E-01 9E+H0 NC NC
RF-SW-01 Chromium 3.90 NA 16 11 5.1 9.5 2E-01 4E-01 NC NC
Copper 10,00 NA 27 17 26 16 4E-01 6E-01 NC NC
Silver Creek upstream of | Cyanide NA NA 22 5.2 22 3.2 NC NC NC NC
diversion ditch Lead 3550 NA 197 5 136 4 2E-01 TEHO NC NC
Mercury 0,10 NA 1.4 0.8 1.2 0.7 7E-02 1E-01 NC NC
Hardness 200 (mg'L) Selenjum 7.50 NA 19 5.0 18 4.6 4E-01 2E+00 NC NC
Silver 1.20 NA 13 NA 11 NA 9E-012 NC NC NC
Zinc 1110.00 NA 216 216 211 213 SE+H00 | SEH00 NC NC
TOTAL HI TE+00 | 2E+01 NC NC
™ EPC by stabon.xls: HQ Summary by stabion Page 1 ol 6
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Table 7-1 DRAFT

Surface Water Hazard Quotients (HQs) for Aquatic Receptors

fﬁ) Screening Ecological Risk Assessinent for Richardson Flat Tailings

Surface Water EPC Total Ambient Dissoived Ambient .
(ug/L) Water Quality Water Quality Total HQ Dissolved HQ
: Criteria (ug/L) Criteria (ug/L)
\ Station Information Parameter Total Dissolved Acute Chronic | Acute | Chronic| Acute | Chronic| Acute | Chronic
Aluminum 70.10 NA 750 3’7 750 87 9E-02 SE-01 NC NC
Upstream Silver Creek { Arsenic 3.20 NA 340 150 340 130 2E-02 3E-02 NC NC
Cadmium 1.65 NA 4.3 0.5 3.9 0.4 4E-01 4EH00 NC NC
RF-SW-02 Chromium 3.90 NA 16 11 5.1 9.5 2E-01 4E-01 NC NC
Copper 10.00 NA 27 17 26 16 4E-01 6E-01 NC NC
Stlver Creck upstream of | Cyonide NA NA 22 5.2 22 5.2 NC NC NC NC
diversion ditch Lead 18.80 NA 197 5 136 4 1E-01 3E+00 NC NC
Mercury 0.10 NA 1.4 0.8 1.2 0.7 7E-02 1E-N NC NC
Hardness 200 (mg’'L) | Selenium 7.50 NA 19 5.0 18 4.6 4E-01 | 2E+00 NC NC
Silver 1.20 NA 13 NA 11 NA 9E-02 NC NC NC
Zinc 2080.00 NA 216 216 211 213 1E+01 1E+01 NC NC
TOTAL H1 1E+01 2E+01 NC NC
Aluminum 19.30 NA 750 7 750 87 3E-02 2E-u1 NC NC
) Upstream Silver Creek Arsenic 7.30 NA 340 134 340 150 2E-02 SE-02 NC NC
v Cadmium 1.65 NA 4.3 0.5 3.9 0.4 4E-01 4EH0 NC NC
RF-SW-03 Chromium 3.90 NA 16 11 5.1 9.5 2E-01 4E-01 NC NC
Copper 10.00 NA 27 17 26 16 4E-01 6E-01 NC NC
Silver Creek upstream of | Cyanide NA NA 22 3.2 22 5.2 NC NC NC NC
diversion ditch Lead 15.00 NA 197 5 136 4 SE-02 3E+H00 NC NC
Mercury 0.10 NA 1.4 0.8 1.2 0.7 7E-02 1E-0] NC NC
Hardness 200 (mg'L) | Selenium 7.50 NA 19 5.0 18 4.6 4E-01_| 2E+00 NC NC
Silver 1.20 NA 13 NA 11 NA 9E-02 NC NC NC
Zinc 769.00 NA 216 216 211 213 4E+H00 | 4FE+00 NC NC
TOTAL HI SE-+00 1E+01 NC NC
Aluminum 65.50 NA 750 87 750 7 9E-02 SE-01 NC NC
Upstream Silver Creek Arsenic 7.60 NA 340 150 340 130 2E-02 SE-02 NC NC
Cadmium 3.30 NA 4.3 0.5 3.9 0.4 SE-0] S8E+00 NC NC
RF-SW-04 Chromium 3.90 NA 16 11 5.1 9.5 2E-01 4E-01 NC NC
Copper 10.00 NA 27 7 26 16 4E-N1 6E-01 NC NC
) Silver Creek upstream of | Cyanide NA NA 22 5.2 22 52 NC NC NC NC
diversion dirch Lead 36.40 NA 197 5 136 4 2E-01 TE+H0 NC NC
Mercury 0.10 NA 14 0.8 1.2 0.7 7E-02 1E-01 NC NC
Hardness 200 (mg/L) Selenium 7.50 NA 19 5.0 18 4.6 4E-01 2E+00 NC NC
Silver 1.20 NA 13 NA 11 NA 9E-02 NC NC NC
Zinc 776.00 NA 216 216 211 213 4E+00 | 4E+00 NC NC
TOTAL HI SE+00 | 2E+01 NC NC
Aluminum 69.00 170.0 750 7 750 87 9E-02 SE-01 2E-0l 2E+H0
Upstream Silver Creek Arsenic 7.00 7.0 340 150 340 1590 2E-02 SE-02 2E-02 SE-02
Cadmium 3.00 1.0 7.8 0.3 7.0 0.4 JE-01 6EHO 1E-01 2E+H00
USC-3 Chromium 5.00 5.0 16 11 5.1 9.5 3E-01 SE-01 1EH00 SE-01
Silver Croek ar Copper 7.00 3 52 18 30 17 1E-01 4E-01 SE-02 1E-01
X . Cyanide NA NA 22 5.2 22 5.2 NC NC NC NC
Richardson Flats; = — = =
upstroam of RR tressel Lead 31.00 3 17 35 252 4 1E-01 S8E+00 1E-02 6E-01
Mercury NA NA 14 0.8 1.2 0.7 NC NC NC NC
Hardness 454 (mg L) Selenium 2.50 25 19 5.0 18 4.6 1E-01 SE-01 1E-01 SE-01
Silver 2.50 2.5 33 NA 30 NA 7E-02 NC SE-(2 NC
Zinc 1200.00 1100 432 226 423 222 3EH00 | SE+00 | 3E+00 | SE+H00
TOTAL HI 4E+00 | 2E+01 4E+00 | 1E+01
Aluminum 25.00 25.0 750 7 750 87 3E-02 SE-01 SE-02 3E-01
Upstream Silver Creek Arsenic 2.30 5.0 340 150 340 150 7E-03 2E-02 1E-02 3E-02
Cadmium 6.00 1.0 7. 0.5 7.0 0.4 SE-01 1E+01 1E-01 2E+H00
USC-5 Chromium 5.00 5.0 16 11 5.1 9.5 3E-01 SE-01 1E+H00 SE-01
Sitver Creck above Copper 9.00 7 52 13 50 7 | 2Eo1 | SEol | IE0L | 4E0I
. Cvanide NA NA 22 5.2 22 3.2 NC NC NC NC
. Richardson Flats: at old = — — = = =
' north road 10 site Lead 26.00 3 417 5 232 4 6E-02 SEH00 1E-02 6E-01
: Mercury NA NA 1.4 0.8 1.2 0.7 NC NC NC NC
Hardness 464 (mg'L) Selenium 2.50 2.5 15 5.0 18 4.6 1E-01 SE-01 1E01 SE-01
Silver 2.30 2.5 33 NA 30 NA 7E-02 NC SE-02 NC
Zinc 1500.00 2000 439 226 430 222 4E+00 8E+H00 | SEH0 | 9E+00
TOTAL HI 6E+00 | 3E+01 6E+00 1E+01
; Aluminum 25.00 25.0 750 7 7350 87 SE-02 3E-01 3E-02 SE-01
g Upstream Silver Creek Arsenic 19.00 8.0 340 150 340 150 6E-02 1E-01 2E-12 SE-02
: Cadmium 2.00 2.0 7.8 0.3 7.4 0.4 3E-01 4E+00 3E-u1 SE+H00
USC-6 Chromium 5.00 5.0 16 11 5.1 9.5 3E-01 SE-01 1E+00 5SE-01
Copper 6.00 3 52 18 30 7 1E-1 3E-01 SE-02 1E-01
% Silver Creek below Silver | Cyanide NA NA 22 3.2 22 5.2 NC NC NC NC
_j Maple Claims Lead 31.00 3 117 5 252 4 “E-02 6E-+00 1E-02 6E-01
Mercury 0.04 0.004 1.4 0.8 1.2 0.7 SE-02 5E-02 3E-03 6E-03
Hardness 480 (mg/L) Selenium 2.50 2.5 19 5.0 18 4.6 1E-01 SE-01 1E-01 5E-01
' Silver 2.50 2.5 35 NA 30 NA 7TE-02 NC SE-02 NC
! Zinc 1400.00 1400 453 226 443 222 3E+00 | S6E+H00 | 3EH00 | GEHOO
TOTAL HI 4E+00 2EH01 SE+00 1E+01
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Table 7-1 DRAFT

Surface Water Hazard Quotients (HQs) for Aquatic Receptors

: \ Sereening Ecological Risk Assessment for Richardson Flat Tailings
3
Total Ambient Dissolved Ambient
Surface \:“‘" EpC Water Quality Water Quality Total HQ Dissolved HQ
(ug/L) Criteria (ng/L) Criteria (ug/L)
Station Information Parameter Total Dissolved Acute Chronic | Acute | Chronic| Acute | Chronic| Acute | Chromic
Aluminum 710.00 250 750 87 750 S7 9E-(11 SE-+00 3E-02 SE-01
* Upstream Silver Creek Arsenic 230 5.0 340 150 340 150 TE-03 2E-02 1E-02 SE-02
) Cadmium 10.00 7.0 7.8 0.47 7.0 041 1E+00 2E+01 1E+00 2EH1
: USC-7 Chromium 4.38 4.4 16 11 5.1 9.5 3E-01 4E-01 9E-01 SE-01
H Copper 18.00 12 47 18 435 17 4E-01 1E+00 SE-01 7E-01
b Silver Creek above Sihver | Cyanide NA NA 22 5.2 22 5.2 NC NC NC NC
Maple Claims Lead 27.00 2 417 5 252 4 6E-02 | SE+00 | 9E-05 | 6E-0
Mercury 0.03 0.004 1.4 0.8 1.2 0.7 4E-02 TE-02 3E-03 6E-03
Hardness 361 (mg/L) | Selenium 2.50 2.5 19 5.0 18 4.6 1E-01 SE-01 1E-01 SE-01
Silver 2.13 2.1 35 NA 30 NA 6E-02 NC TE-02 NC
Zinc 2500.00 2100 355 226 347 222 TE+00 1E+01 SE+H00 9E+00
o TOTAL HI 1E+01 SE+01 SE-+H)0 3E+H01
' Downstream Silver Aluminum 50.00 15.0 730 7 750 7 7E-02 6E-01 JE-02 2E-01
{ Creek Arsenic 8.70 12.0 340 150 340 130 3E-02 6E-02 4E-02 SE-n2
. Cadmium 0.50 0.3 7.8 0.47 7.0 0.41 6E-02 1E+00 7E-02 1E+00
L 492679 Chromium 5.80 2.5 16 11 5.1 9.5 4E-01 SE-01 5SE-01 3E-01
! Copper 6.00 6 52 13 S0 - 1E-01 | 3E01 | 1E-01 | 4E-0l
SILVER CREEK WIVTP Cyanide 5.(-1() NA 22 5._2 2.3 5.2 ZE-I,"I 1E+00 NC NC
Lead 1.5 2 417 5 232 4 4E-03 3E-01 6E-03 4E-01
Mercurv 0.10 0.10 1.4 0.8 1.2 0.7 7E-02 1E-01 SE-02 2E-01
Hardness 581 (mg’L) Selenium 0.50 1.2 19 5.0 18 4.6 3E-02 1E-01 7E-02 3E-01
Silver 1.00 1.0 35 NA 30 NA 3E-02 NC 3E-02 NC
Zinc 170.00 330 469 226 458 222 4E-01 8E-01 7E-01 1E+00
TOTAL H1 1E+00 SEH00 2E+00 4E+00
. Downstream Silver Aluminum NA 150 750 87 750 37 NC NC 2E-02 2E-01
( Creek Arsenic NA 7.6 340 150 340 150 NC NC 2E-02 5E-02
Cadmium NA 1.1 7.8 047 7.0 0.41 NC NC 2E-01 3E+H00
: 492680 Chromium NA 2.5 16 11 5.1 9.5 NC NC 5E-01 3E-01
' Copper NA 6 52 13 50 17 NC NC 1E01 | JE-01
} SILVER CK AB Cyanide NA NA 22 3.2 22 5.2 NC NC NC NC
ATRINSON Lead NA 10 417 5 252 4 NC NC 4E-02 2E+00
Mercury NA 0.10 1.4 0.8 1.2 0.7 NC NC SE-02 2E-01
Hardness 462 (mgL) Selenium NA 1.2 19 5.0 18 4.6 NC NC TE-02 3E-01
Silver NA 1.0 35 NA 30 NA NC NC 3E-02 NC
Zinc NA 765 438 226 428 222 NC NC 2E+H00 | 3E+H00
TOTAL H1 NC NC 3EH+00 | 1E+01
Downstream Silver Aluminum NA NA 730 87 730 87 NC NC NC NC
Creek Arsenic NA NA 340 150 340 150 NC NC NC NC
Cadmium NA NA 4.3 0.435 3.9 0.40 NC NC NC NC
N6 Chromium NA NA 16 11 5.1 9.5 NC NC NC NC
Copper 10.24 NA 27 7 26 16 4E-01 6E-01 NC NC
Silver Creck dovwnstream Cyanide 2.65 NA 22 5.2 22 5.2 1E-01 SE-01 NC NC
of diversion ditch Lead 14534 25 197 5 136 4 TE-01 3EH01 2E-01 6E+00
Mercury 133.06 NA 1.4 0.8 1.2 0.7 1E+02 2EH)2 NC NC
Hardness 200 (mg-L) Selenium NA NA 9 50 18 4.6 NC NC NC NC
. Silver NA NA 13 NA 11 NA NC NC NC NC
: Zinc 901.51 370 216 216 211 213 4E+00 | 4E+00 | 2EH00 | 2E+H00
: TOTAL H1 1E+02 | 2E+02 | 2E+00 | SE400
: Downstream Silver Aluminum 330.00 333 730 87 730 S7 4E-u1 4E+00 4E-02 JE-01
Creek Arsenic 31.00 8.2 340 150 340 150 9E-u2 2E-01 2E-u2 SE-02
Cadmium 9.u 2.1 7. 047 7.0 0.41 1E+00 2E+H01 3E-01 SEH0
} RF-8 Chromium 4.00 8.7 16 11 5.1 9.5 3E-01 4E-01 2E+00 9E-01
; Silver Creek dovensirean Copper 1043 4 52 18 50 7 2E-01 6E-01 SE-02 2E-01
i . o Cvanide 2.00 NA 22 5.2 22 5.2 9E-02 4E-01 NC NC
; of confluence with south i_ead =000 A TR 3 5 o T
i diversion ditch 25 . 232 .4 SE-01 6E+Ql 2E-02 TE+00
Mercury 0.35 t),22 14 0.8 1.2 0.7 2E-01 SE-01 2E-01 SE-0t
; Hardness 495 (mg L) Selenium 5.00 24 19 5.0 18 4.6 3E-01 1E+00_| 1E-01 SE-01
; Silver 4.95 3.9 35 NA 30 NA 1E-01 NC 1E-01 NC
Zinc 1700.00 1100 464 226 454 222 4E+00 | SEH00 | 2E+H00 | SE+00
; TOTAL H] 7E+00 | 1E+02 | SE+00 | 1E+01
Downstream Silver Aluminum NA NA 730 S7 750 S7 NC NC NC NC
Creek Arsenic 10.00 10.0 340 130 . 340 130 3E-02 7E-02 3E-02 7E-02
Cadmium 3.0 20 4.5 043 39 0.40 TE-01 TEHO0 SE-1 SEH0
RF-8-2 Chromium 10.00 10.0 16 11 5.1 9.5 6E-01 9E-01 2E+00 1E+00
\ Silver Creck dovwnsiream Copper 5.00 5 27 17 26 16 2E-01 SE-ul 2E-01 3E-01
- . Cvanide NA NA 22 5.2 22 3.2 NC NC NC NC
) of confluence with south Lead SR00 - 57 = 3 - CToE —
diversion ditch 28.4 3 5 36 4 1E-011 SE+00 2E-02 6E ()I
Mercury 0.25 0.25 1.4 0.8 1.2 0.7 2E-01 SE-u1 2E-01 4E-n1
Hardness 200 (mg'1.) Selenium 2.50 2.5 19 5.0 18 4.6 1E-01 SE-01 1E-01 SE-01
Silver .00 3.0 13 NA 1 NA 4E-01 NC 4E-n1 NC
Zinc 850.00 850 216 216 211 213 4E+00 4E+00 4E+H00 4E+00
TOTAL Hl SE+00 2E+01 SE+00 1E+H01
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Table 7-1

Surface Water Hazard Quotients (HQs) for Aquatic Receptors

Screening Ecological Risk Assessment for Richardson Flat Tailings

Surface Water EPC Total Ambie.nl Dissolved Ambient ]
(ug/L) W:.ner. Quality Wz.lter. Quality Total HQ Dissolved HQ
Criteria (ug/L) Criteria (ug/L)
Station Information Parameter Total Dissolved Acute | Chronic| Acute | Chronic| Acute | Chronic| Acute | Chronic
Downstream Silver Aluminum 8.35 NA 750 S7 750 87 1E-02 1E-01 NC NC
Creck Arsenic 7.20 NA 340 150 340 130 2E-02 SE-02 NC NC
Cadmium 1.65 NA 4.3 0.45 3.9 0.40 4E-01 4E+00 NC NC
RF-SW-05 Chromium 3.90 NA 16 11 5.1 9.5 2E-01 4E-01 NC NC
Copper 10.00 NA 27 17 26 16 4E-01 6E-01 NC NC
Silver Creck downstream | Cyanide NA NA 22 5.2 22 3.2 NC NC NC NC
of diversion ditch Lead 151.00 NA 197 3 136 4 SEwt [ 3E+01 NC NC
Mercurv 0.10 NA 1.4 1.8 1.2 0.7 7E-02 1E-01 NC NC
Hardness 200 (mg/L) | Selenium 7.50 NA 19 5.0 18 4.6 4E-01 | 2EH0 NC NC
Silver 1.20 NA 13 NA 11 NA 9E-02 NC NC NC
Zinc 466.00 NA 216 216 211 213 2EH00 | 2EH0 NC NC
TOTAL HI SE+00 | 4E+01 NC NC
Downstream Silver Aluminum 185.00 NA 750 87 750 87 2E-01 2E+00 NC NC
Creek Arsenic 12.50 NA 340 150 340 150 4E-02 SE-02 NC NC
Cadmium 1.63 NA 4.3 0.45 3.9 0.40 4E-01 4E+H00 NC NC
RE-SW-06 Chromium 3.90 NA 16 11 5.1 9.5 2E-01 4E-01 NC NC
Copper 10.00 NA 27 7 26 16 4E-01 6E-O1 NC NC
Silver Creek dovenstream | Cyanide NA NA 22 3.2 22 5.2 NC NC NC NC
of diversion ditch Lead 33.20 NA 197 5 136 4 JE0L [ 6E+00 NC NC
Mercury 0.10 NA 1.4 0.8 1.2 0.7 7E-02 1E-01 NC NC
Hardness 200 (mg:1.) Selenium 7.50 NA 19 5.0 18 4.6 4E-01 2E-+00 NC NC
Silver 10.00 NA 13 NA 11 NA 7E-01 NC NC NC
Zinc 321.00 NA 216 216 211 213 1E+00 1E+00 NC NC
TOTAL HI 4E+00 2E+01 NC NC
Downstream Silver Aluminum 350.00 25.0 750 7 750 37 SE-01 4E+00 SE-02 3E-01
Creek Arsenic 6.00 6.0 340 150 340 150 JE-02 4E-02 2E-2 4E-02
Cadmium 2.00 1.8 7. 0.47 7.0 [ 3E-01 4E-+00 3E-01 4E+H00
USC-1 Chromium 5.00 5.0 16 11 5.1 9.5 3E-01 SE-01 1E+00 5E-01
e e b Copper 12.00 3 52 18 50 17 2E-01 TE-01 SE-02 1E-01
Rm,f;’";:oi"p;’j/baf’[“_ ss| Cyantde [ NA NA X 5.2 2 5.2 NC NC NC NC
rail trossel Lead 51.00 3 417 3 252 4 1E-01 9E+00 1E-02 6E-N1
Mercury 0.11 0.002 1.4 0.8 1.2 0.7 SE-02 1E-01 2E-03 3E-03
Hardness 521 (mg'L) Selenium 2.50 2.5 19 5.0 18 4.6 1E-01 SE-01 1E-01 SE-01
Silver 2.50 2.3 35 NA 30 NA TE-02 NC SE-02 NC
Zinc 1100.00 1000 469 226 458 222 2E+00 | S5E+00 | 2E+00 | 4E+00
TOTAL H1 4E+00 | 2E+01 4E+00 | 1E+01
Downstream Silver Aluminum 25.00 25.0 750 7 750 87 SE-02 3E-O1 3E-02 SE-O1
Creek Arsenic 2.30 7.0 340 130 340 150 7E-03 2E-02 2E-02 SE-02
Cadmium 2.00 1.3 7.8 0.47 7.0 0.41 SE-01 4E+00 2E-N] 4E+00
USC-2 Chromium 5.00 5.0 16 11 5.1 9.5 3E-01 5E-01 1E+00 SE-01
Silver Crock belos: Copper 2350 3 52 _IR 50 _I7 SE-02 1E-01 SE-02 1E-01
Richasdson Flat- at U248 Cyanide NA, NA 22 3.-2 2_2 3.2 NC NC _NC NC
culvert Lead 16.00 12 417 3 252 4 4E-02 3E+00 SE-02 3EH00
Mercury NA NA 1.4 0.8 1.2 0.7 NC NC NC NC
Hardness 310 (mg/L) Selenium 2.50 2.5 19 5.0 18 4.6 1E-01 SE-01 1E-01 SE-01
Silver 700 23 33 NA 34 NA 2E-01 NC SE-02 NC
Zinc 630.00 710 469 226 458 222 1E+00 3JE+00 | 2E+00 | 3E+00
TOTAL HI 2E100 1E+01 | 3E+00 | 1E+01
Aluminum NA NA 750 37 750 37 NC NC NC NC
Site Diversion Ditch Arsenic NA NA 340 150 340 150) NC NC NC NC
Cadmium NA NA 4.3 0.45 3.9 .40 NC NC NC NC
NS Chromium NA NA 16 11 5.1 9.5 NC NC NC NC
Copper 10.87 NA 27 17 26 16 4E-01 6E-01 NC NC
N . Cyanide NA NA 22 5.2 22 5.2 NC NC NC NC
Diversion Diich 2 -
Lead 44.61 NA 197 5 136 4 2E-01 SE-+00 NC NC
Mercury 0.20 NA 1.4 0.8 1.2 0.7 1E-01 3E-01 NC NC
Hardness 200 (mg L) Selenium NA NA 19 5.0 18 4.6 NC NC NC NC
Silver NA NA 13 NA 11 NA NC NC NC NC
Zinc 918.35 NA 216 216 211 213 4E+00 | 4E+00 NC NC
TOTAL HI SE+00 | 1E+01 NC NC
Aluminum 580.00 1900 750 ]7 750 87 SE-ul TE+00 SE-01 2E+00
Site Diversion Ditch Arsenic 3.00 6.0 340 130 340 130 tE-02 3E-02 2E-102 4E-02
Cadmium 0.50 0.3 4.2 0.44 3.8 0.39 1E-01 1E+00 1E-01 LE+00
RF-2 Chromium 7.50 7.5 16 11 51 9.5 SE-01 7EO1 1E+H00 8E-01
Copper 18.00 16 26 16 25 16 “E-U1 1E+00 GE-01 1E+00
South diversion ditch Cvanide ‘:\IA NA 22 5._2 22 3.2 NC NC NC NC
Lead 3.00 3 188 3 151 4 3E-)2 9E-01 4E-02 LE+u0
Mercurv 0.28 .20 1.4 1.8 1.2 0.7 2E-01 4E-01 2E-01 3E-01
Hardness 193 (mg'L) Selenium 2.25 23 15 5.0 18 4.6 1E-01 SE-01 1E-01 SE-01
Silver 3.75 3.8 13 NA 11 NA 3E-01 NC 4E-01 NC
Zinc 94.00 79 209 209 204 206 SE-01 SE-01 4E-01 4E-01
TOTAL HI 3E+00 1E+01 4E+00 | SE+00
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Table 7-1 DRAFT

Surface Water Hazard Quotients (HHQs) for Aquatic Receptors

: x Screening Ecological Risk Assessment for Richardson Flat Tailings
Total Ambient Dissolved Ambient
Surface Water EPC Water Quality Water Quality Total HQ Dissolved HQ
(ug/L) Criteria (ug/L) Criteria (ug/L)
Station Information Parameter Total Dissolved Acute Chronic | Acute | Chronic| Acute |} Chronic{ Acute | Chronic
Alummum 480.00 60.8 7350 87 750 87 6E-01 6E+H00 SE-02 7E-01
Site Diversion Ditch Arsenic 8.00 8.0 340 150 340 130 2E-02 SE-02 2E-92 SE-02
H Cadmium 2.00 0.5 -8 0.47 7.0 0.41 3E-Ot 4E+H00 7E-02 1E+00
: RF-4 Chromium 0.05 6.1 16 11 5.1 9.5 3E-03 4E-03 1E+00 6E-01
Copper 17.00 11 32 18 50 17 3E-01 1E+00 2E-01 7E-01
. - . Cyamde NA NA 22 3.2 22 5.2 NC NC NC NC
South diversion ditch = — " -
Lead 2.50 4 417 5 252 4 6E-03 SE-01 1E-02 9E-01
Mercury 035 0.20 1.4 0.8 1.2 0.7 2E-01 4E-01 2E-01 3E-01
Hardness 733 (mg’L) Selenium 2.17 2.2 19 5.0 18 4.6 1E-01 4E-01 1E-01 SE-01
Silver 3.33 3.3 35 NA 30 NA 1E-01 NC 1E-01 NC
Zinc 2700.00 2600 469 226 458 222 6E+H00 | 1E+01 6E+00 | 1E+01
TOTAL H1 TEH0 | 2E+61 SE+00 | 2E+01
Aluminum 340.00 449 750 S7 750 7 SE-01 4E+00 6E-02 SE-n1
Site Diversion Ditch Arsenic 6.00 3.0 340 150 340 150 2E-02 4E-02 1E-02 SE-02
Cadmium 1.00 0.5 7. 0.47 74 0.41 1E-01 2EH0 7E-02 1E+00
RE-5 Chromium 0.04 6.0 16 11 5.1 9.5 3E-03 4E-03 1E+00 6E-01
Copper 12.13 9 52 18 30 7 2E.01 7E-01 2E-01 SE-01
o P Cyanide NA NA 22 5.2 22 5.2 NC NC NC NC
South diversion ditch < — -
Lead 9.00 3 417 5 252 4 2E-02 2E+H00 1E-N2 6E-01
Mercury 0.26 0.22 1.4 0.8 1.2 0.7 2E-01 3E-01 JE-01 3E-01
Hardness 864 (mg/L) | Selenium 0.00 22 19 5.0 18 4.6 2604 | SE-04 | 1E01 | SE-01
: Silver 9.86 3.6 35 NA 30 NA 3E-01 NC 1E-v1 NC
i Zinc 900.00 860 469 226 458 222 2E+00 4E+H00 2E+00 4E-+00
i TOTAL HI 3E+H00 1E+01 4E+00 SE+00
Aluminum 470.00 69.0 750 87 750 87 6E-01 SEH0 9E-02 SE-01
Site Diversion Ditch Arsenic 8.00 7.0 340 150 340 150 2E-02 SE-02 2E-N2 SE-02
Cadmium 2.00 0.5 7.8 047 7.0 0.41 3E-01 4E+00 TE-02 1E+00
RF-5-4 Chromium 5.00 5.0 16 1 5.1 9.5 3E01 | SE-01 | 1EH0 | S5E-01
Copper 18.00 7 52 18 50 17 3E-u1 1E+00 3E-01 TE+00
) e . Cyanide NA NA 22 5.2 22 3.2 NC NC NC NC
South diversion ditch = — — - — —
Lead 2.30 3 417 5 2352 4 6E-03 SE-01 1E-02 6E-01
Mercury 0.24 0.22 14 0.8 1.2 0.7 2E-01 SE-01 2E-01 SE-01
: Hardness 450 (mg’L) | Selenium 2.00 2.0 19 5.0 i8 4.6 1E-01 4E-01 1E-01 | 4E-01
; Silver 2.50 2.5 33 NA 30 NA 7E-02 NC SE-02 NC
i Zinc 2600.00 2500 428 226 415 222 SEH00 1E+01 6E+H00 1EH01
’ TOTAL HI SEH0 2EH1 SE+H0 2E+01
i Aluminum NA NA 750 87 730 87 NC NC NC NC
Site Diversion Ditch Arsenic 6.00 6.0 340 150 340 150 2E-y2 4E-02 2E-02 4E-02
Cadmium 202 1.7 7.8 0.47 7.0 041 3E-ul 4E+H0 2E-01 4EH)0
RF-6 Chromium 4.00 10.0 16 11 5.1 9.5 3E-01 4E-01 2E+H00 1E+00
Copper 5.0 5 52 18 50 17 1E-01 3E-01 1E-01 3E-01
. . . Cyanide 2.00 NA 22 5.2 22 5.2 9E-02 4E-01 NC NC
South diversion ditch b -
Lead 48.00 3 417 3 252 4 1E-01 9EH)0 1E-02 6E-01
Mercury 0.23 0.25 1.4 0.8 1.2 0.7 2E-01 3E-01 2E-01 4E-01
Hardness 587 (mg'L) Selenium 3.73 2.6 19 5.0 18 4.6 2E-01 7EO1 1E-01 6E-01
Silver 4.30 4.4 35 NA 30 NA 1E-01 NC 1E-01 NC
Zinc 850.00 850 469 226 458 222 2E+00 4E+H00 2E+00 4E+00
TOTAL HI 3E+00 | 2E+01 | SE+H00 [ 1E401
Aluminum 164.37 325 750 7 730 7 2E-01 2E+00 4E-02 4E-01
Site Diversion Ditch Arsenic 73000 39 340 130 340 130 2E+00 SEH)0 1E-02 3E-02
Cadmium 0.00 0.6 7.8 047 40 0.41 3E-04 4E-03 9E-02 2EH0
RF-6-2 Chromium 0.04 6.8 16 11 5.1 9.5 2E-03 4E-03 1E+00 7E-01
Copper 9.97 7 52 18 50 7 2E-ut 6E-01 1E-01 4E-01
o . , . Cyanide NA NA 22 3.2 22 5.2 NC NC NC NC
South diversion ditch 2 _ — - -
Lead 16.00 4 117 5 252 4 4E-02 3EH00 1E-02 9E-01
Mercurv 0.32 0.002 1.4 0.8 1.2 0.7 2E-01 4E-01 JE-03 3E-03
Hardness 1068 (mg/L) | Selenium 5.87 2.1 19 5.0 18 4.6 3E-01 1EH00 1E-01 SE-01
Silver 4.80 3.4 35 NA 30 NA TE-01 NC 1E-01 NC
Zinc 310.00 150 469 226 458 222 7E-01 1E+00 3E-01 7E-01
TOTAL HI 4E-+H00 1E+01 2E+00 SE-+H0
Aluminum 23.00 25.0 750 ]7 750 o SE-02 JE-ul 3E-02 SE-01
Site Diversion Ditch Arsenic 6.01) 2.3 340 150 340 150 2E-02 4E-02 TE-03 2E-02
Cadmium 1.83 1.8 78 047 70 0.41 2E-01 4EH00 SE-01 4E+H00
UsC4 Chromium 5.00 36.0 16 11 5.1 9.5 3E-01 SE-01 TEH0 | 4E+00
Copper 6.00 3 32 18 30 7 1E-01 SE-01 SE-02 1E-01
: % Richardson Flats Cyanide NA NA 22 3.2 22 3.2 NC NC NC NC
! ) j diversion ditch 50' Lead 11.00 3 417 3 252 4 3E-02 2E+H00 1E-02 6E-01
Mercury 0.002 0.001 14 0.8 1.2 0.7 1E-03 3E-03 1E-03 E-03
Hardness 999 (mg L) Selenjum 2.50 25 19 5.0 18 4.6 1E-01 SE-01 1E-01 SE-01
: Silver 2.50 2.5 35 NA 30 NA 7E-02 NC SE-02 NC
y Zinc 110.00 100 469 226 458 222 2E-01 SE-01 2E-01 4E-01
: TOTAL HI 1E+00 S8E+H00 SEHI0 1E+H)1

Ayuauc Rash_SW EPC by stanon.xls: HtQ Summary by station Page > oré6



Table 7-1 DRAFT

Surface Water Hazard Quotients (HQs) for Aquatic Receptors

Y Screening Ecologieal Risk Assessment for Richardson Flat Tailings
¥
< Total Ambient Dissolved Ambient
Surface Water EPC Water Quality Water Quality Total HQ Dissolved HQ
N (ug/L) Criteria (ug/L) Criteria (ug/L)
Station Information Parameter Total Dissolved Acute Chronic | Acute | Chronic| Acute | Chronic| Acute | Chronic
: Aluminum NA NA 750 87 750 87 NC NC NC NC
Site Ponded Water Arsehic 10.00 10.0 340 130 340 150 3E-02 TE-02 3E-02 TE-02
Cadmium 0.30 0.5 6.2 0.47 5.6 0.41 SE-02 1E+Q0 9E-02 1E+00
RF-9 Chromium 10.00 10.0 16 11 5.1 9.5 6E-01 9E-01 2E+00 1E+00
Copper 5.00 5 38 18 36 17 1E-01 3E-01 1E-01 3E-u1
Ponded water on the Cvanide NA NA 22 5.2 22 5.2 NC NC NC NC
railings impoundment Lead 2.50 3 313 5 199 4 SE-03 SE-01 1E-D2 6E-01
Mercury 0.25 0.25 14 0.8 1.2 0.7 2E-01 3E-01 2E-01 4E-01
: Hardness 287 (mg’L) | Selenium 2.50 2.5 19 5.0 18 4.6 1E-01 | SE-01 | 1E01 | SE-01
; Silver 5.00 5.0 25 NA 21 NA 2E-01 NC 2E-01 NC
Zinc 11.00 29 293 226 286 222 4E-02 SE-02 1E-01 1E-01
TOTAL H1 1E+00 4E+00 | 3E+00 | 4E+00
Unnamed Drainages - | Aluminum NA NA 750 87 750 S7 NC NC NC NC
Background Arsenic NA NA 340 150 340 150 NC NC NC NC
Cadmium NA NA 4.3 0.45 3. 0.40 NC NC NC NC :
RF-1 Chromium NA NA 16 11 5.1 9.5 NC NC NC NC
;i Unnnamed drainage Copper NA NA 27 17 26 16 NC NC NC NC
H L Cyanide NA NA 22 5.2 22 5.2 NC NC NC NC
H flowing into the south — = — — — =
{ diversion ditch Lead NA NA 197 S 136 .4 NC Ng NC NC
T Mercury 0.01 0.004 1.4 0.8 1.2 0.7 SE-03 9E-03 4E-03 7E-03
: Hardness 200 (mg/L) Selenium NA NA 19 5.0 18 4.6 NC NC NC NC
Silver NA NA 13 NA 11 NA NC NC NC NC
Zinc NA NA 216 216 211 213 NC NC NC NC
TOTAL H1 SE-03 9E-03 4E-03 7E-03
I Unnamed Drainages - | Aluminum 1400.00 9.0 750 7 750 7 2E+H00 2E+01 1E-01 1E+00
: Background Arsenic 17.00 1.0 340 150 340 150 SE-02 1E-01 3E-02 TE-02
: Cadmium 0.01 0.0 7.1 0.47 6.4 041 1E-03 1E-02 2E-04 2E-013
RF-3-2 Chromium 0.04 5.0 16 11 5.1 9.5 2E-03 4E-03 1EH00 SE-01
g Backeround - U ) Copper 22.00 20 43 18 41 17 SE-01 1E+00 SE-01 1E+00
k) Aacrground - Hrnamed A nide NA NA 22 52 2 52 NC NC NC NC
7 drainage floving nio the (— g 700 5 370 3 339 3 2E02 | 1Ew0 | 2E02 [ TE+00
south diversion ditch , _ ;
Mercury 0.24 .22 1.4 0.8 1.2 0.7 2E-01 3E-01 2E-01 3E-01
Hardness 328 (mg'L) Selenium 2.00 2.0 19 5.0 18 4.6 1E-01 4E-01 1E-01 4E-01
Silver 2.50 2.5 31 NA 27 NA SE-02 NC 9E-02 NC
Zinc 98.00 77 328 226 321 222 3E-01 4E-01 2E-01 3E-01
TOTAL Hl 3E+H00 2E+01 2E+H00 | SE+00

NA = Not Available
NC = Not Calculated

Mean concentrations are calculated using 172 the Jetection limit for non-detects "U",

If station-specitic hardness is not available, a station hardness of 200 mg/L is assumed.

If hardness is greater than AWQC upper hardness limtt, the upper hardness limit is used to calulate the AWQC.
HQs in exceedance of the benchmark are shown in boldface type.

h Agquatic Rusk _SW EPC by staven.xls: Hiy Summary by stauon Page 6 of 6
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Table 7-2

Summary of Species-Mean Toxicity Reference Values for Fish

Screening Ecological Risk Assessment for Richardson Flat Tailings

Species TRV Cadmium Lead Zinc

Brook trout (Salvelinus fontinalis) SMAV 3.13 9,214 3,695
Northern squawfish (Ptychockeilus oregonensis) SMAV 4586 na 11,578
Rainbow trout (Oncorhvnchus mykiss) SMAV 11 4,680 1,213
White sucke, (Catostomus commersoni) SMAV 6715 na 9,199
Brook trout (Salvelinus fontinalis) SMCV 3.55 187 1,617
Rainbow trout (Oncorhynchits mykiss) SMCV na 152 1,272

All values are based on data given in EPA 1985 b-e, 1987, 1996.

SMAV = Species Mean Acute Value

SMCYV = Species Mean Chronic Value

All values are adjusted to a hardness of 100 mg/L.
na = Not Available

RFT Tox data-fish.xls: All fish
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Table 7-3
Summary of Genus-Mean Toxicity Reference Values for Aquatic Macroinvertebrates

Screening Ecological Risk Assessment for Richardson Flat Tailings

Species TRV Cadmium Lead Zinc
Amphipod, Gammarus sp. GMAV 155 272.6 14,252
Cladoceran, Daphnia sp. GMAV 44 856.0 528
Midge GMAV 2477 450,952 na
Snail GMAV 817 1,988 2,506
Tubificid worm GMAV 9180 na 2,224
Caddisfly GMCV na na 13,832
Cladoceran, Daphnia sp. GMCV 1.4 56.01 91
Snail GMCV 8.1 15 ' na

All values are based on data given in EPA 1985 b-e, 1987, 1996.
GMAYV = Genus Mean Acute Value

GMCV = Genus Mean Chronic Value

Where shaded, the species mean value is presented.

All values are adjusted to a hardness of 100 mg/L.

na = Not Available

Table 7-3 RFT tox data-benthic.xls: Summary Table
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Table 7-4 DRAFT

Sediment Hazard Quotients (HQs) for Aquatic Receptors

: } Screening Ecological Risk Assessment for the Richardson Flat Tailings
Sediment EPC Sediment Be-ndlmark Sediment HQ
R (mg/kg) (mg/kg)
Station Information Parameter Low High Low High
Aluminum 15,220 13,300 73,160 1E+00 2E-01
Antimony 175 2 25 9E+H1 TE+00
Silver Creek - upstrean Arsenic 393 9.79 33 4E+01 1E+01
Cadmium 63.0 1.0 5.0 TE+H01 1E+01
USC-5 Chromium 310 434 111 7E-01 3E-01
Copper 1380 51.6 149 4E+01 9E+00
Lead 11,190 36 128 3EH)2 9E+H)1
Silver Creek above Manganese NA 631 4460 NC NC
Richardson Flats; at old Mercury 0.5 018 1.06 3JEHO SE-01
north road to site Nickel NA 07 486 NC NC
Silver 48.0 073 3.7 TEH01 1E+01
Zinc 12,270 121 439 1E+02 3E+H01
TOTAL HI TE+H02 2EH2
Aluminum 4.930 13,500 73.160 4E-01 7E-02
Antimony 889 2 25 4E+02 4E+01
Silver Creek - upstream Arsenic 1735 9.79 33 2E+02 SEH)1
Cadmium 1799 1.0 5.0 2E+02 4E+01
USC-6 Chromium 15.0 43.4 111 3E-01 1E-01
Copper 2559 316 149 SE+01 2EH01
Lead 42,990 36 128 1E+03 3E+02
g 3 . Manganese NA 631 4460 NC NC
Silver Creck belov: Silver Mercury 16 018 106 SE+00 6400
Maple Claims — =
Nickel NA 227 48.6 NC NC
Silver 136.0 0.73 3.7 2E+H02 4E+01
Zinc 44,560 121 459 4E+02 1E+02
TOTAL HI 3E+03 6E+02
Aluminum 14,720 13,500 73,160 FE+00 2E-01
- Antimony 64 2 25 JEH01 3E+00
) Silver Creek - upstream Arsenic 105 9.79 33 1E+01 3E+00
Cadmium 28.0 1.0 5.0 3E+H01 6E+00
USC-7 Chromium 42.0 434 111 1E+00 4E-01
Capper 652 316 149 2E+01 4E+00
; Lead 2.636 36 128 TE+01 2E+H01
! . . Manganese NA 631 4,460 NC NC
Sih "’S:’I”f gf;.";f"" r Mercurv 0s 018 1.06 SE+00 SE-01
wap ' Nickel NA 357 186 NC NC
Silver 51.0 0.73 3.7 TE+01 1E+01
Zinc 4.619 121 459 4E+01 1E+01
TOTAL HI 3E+H02 6E+H)1
Aluminum 11,250 13.500 73.160 SE-01 2E-01
. Antimony 140 2 25 TE+01 6E+H00
¢ Silver Creek - downstream Arsenic 341 9.79 33 3E+01 1E+01
Cadmium 50.0 1.0 bRY SE+01 1E+01
USC-1 Chromium 30.0 434 m 7E-01 SE-01
B Copper 766 316 149 2E+01 SE+HO
: Lead 11,130 36 128 3E+02 9E+01
Silver Creek below Manganese NA 631 4,460 NC NC
Richardson Flat: at U248 Mercury uv4 .18 1.06 2EH0 4E-01
rail tressel Nickel NA 22.7 18.6 NC NC
¢ Silver 190 0.73 37 TEH1 1E+01
p Zinc 11.730 121 459 1E+02 3EH1
: TOTAL HI TEH2 2EH)2
3. Aluminum 11,590 13,500 73.160 9E-n1 2E-01
; Antimony 137 2 25 TE+H01 SE+00
i Silver Creek - downstream Arsenic 271 9.79 33 3E+H01 SE+H00
Cadmium 380 1.0 3.0 6E+01 1E+01
USC-2 Chromium 32.0 43.4 111 TE-ut S3E-01
d Copper 558 31.6 1499 2EH1 4E-100
: Lead 6.942 36 128 2E+02 SE+01
N Silver Creck below Manganese NA 631 4,460 NC NC
! Richardson Flai: at (248 Mercurv 0.3 0.18 1.06 1E+on 2E-01
; culvers Nickel NA 27 48.6 NC NC
N Silver 30.0 0.73 3.7 SEH1 1E+01
: ) Zinc 11.950 121 439 1E+02 3E+H1
i TOTALHI SE+HI2 1E+H)2
i

7 Aguatic Risk_Sed EPC by Station.xls: HQ Swmmary Page ] of 3
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Table 7-4

Sediment Hazard Quotients (HQs) for Aquatic Receptors

Screening Ecological Risk Assessment for the Richardson Flat Tailings

Sediment EPC Sediment Benchmark Sediment HQ
(mg/kg) (mg/kg)
Station Information Parameter Low High Low High
Aluminum 4.850 13.500 73.160 4E-01 7E-02
Antimonv 72 2 25 4E+01 3E+00
South Diversion Ditch Arsenic 156 9.79 33 2E+H01 SEH00
Codmium 73.0 1.0 3.0 TE+H01 1E+01
RF-SD-SD1 Chromium 18.0 43.4 111 4E-01 2E-01
Copper 280 31.6 149 9E-+H00 2EH0
Lead 3.490 36 128 1E+02 3E+H01
Manganese NA 631 4 460 NC NC
Sourh Diversion Ditch Mercury 1.6 0.18 1.06 9E+H0 2E+00
Nickel NA 227 48.6 NC NC
Silver 25.0 0.73 3.7 3E+H1 TEHO
Zinc 12,000 121 439 1E+H02 3E+01
TOTAL HI 4E+02 9E+01
Aluminum 6.430 13.300 73,160 SE-01 9E-02
Antimony 53 2 25 3E+01 2E+00
South Diversion Ditch Arsenic 119 9.79 33 1EH01 4E+00
Cadmium 50.0 1.0 5.0 SE+H01 1E+01
RF-SD-SD2 Chromium 16.0 43.4 111 4E-01 1E-01
Copper 200 31.6 149 6E+H00 1E+00
Lead 2.330 36 128 TEH01 2E+01
Manganese NA 631 4,460 NC NC
South Diversion Ditch Mercury 0.8 0.18 1.06 4E+H00 7E-01
Nickel NA 22.7 48.6 NC NC
Silver 16.0 0.73 3.7 2E+01 4E+00
Zinc 8.780 121 439 TE+H01 2E+H01
TOTAL K1 3EH02 6E+01
Aluminum 10,590 13.500 73,160 SE-01 1E-01
Antimony 36 2 25 2E+H01 1E+00
South Diversion Ditch Arsenic 125 9.79 33 1E+01 4E+00
Cadmium 35.0 1.0 5.0 4E+01 TE+00
RF-SD-SD3 Chromium 2190 43.4 15 SE-01 2E-01
Copper 173 31.6 149 SE+00 1E+00
Lead 1.880 36 128 SE+01 1E+01
Manganese NA 631 4,460 NC NC
South Diversion Ditch Mercury 0.3 0.18 1.06 2EH0 3E-D1
Nickel NA 22.7 48.6 NC NC
Silver 13.0 0.73 3.7 2EH01 4E+00
Zinc 6.800 121 459 6E+H01 1E+01
TOTAL HI 2E+H02 SE+01
Aluminum 7480 13,300 73,160 6E-01 1E-01
Antimony 65 2 25 3E+01 3E+H00
South Diversion Ditch Arsenic 205 9.79 33 2EH01 6E+00
Cadmium 31.0 1.0 5.0 SE+)1 1E+01
RF-SD-SD4 Chromium 18.0 43.4 111 4E-01 2E-01
Copper 260 31.6 149 S8E+H)0 2E+00
Lead 2.840 36 128 SE+01 2E+01
Manganese NA 631 4.460 NC NC
South Diversion Ditch Mercurv 1.2 018 1.06 TE+H00 1E+00
Nickel NA 22.7 48.6 NC NC
Silver 19.0 0.73 3.7 3E+01 SE+H00
Zinc 9.140 121 459 S8E+01 2E+01
TOTAL HI 3EH2 TE+H1
Aluminum 8.630 13,500 73,160 6E-01 1E-01
Antimony 97 2 25 SE+01 4E+00
South Diversion Ditch Arsenic 119 9.79 33 1E+01 4E+00
Cadmium 38.0 1.0 5.0 4E+H01 BE+00
RF-SD-SD3 Chromium 18.u 43.4 111 4E-01 2E-01
Copper 261 31.6 149 S8E+H00 2E+00
Lead 2.660 36 128 7E+01 2E+01
Manganese NA 631 4,460 NC NC
Sourh Diversion Ditch Mercury 1.0 018 1.06 6E+00 9E-01
Nickel NA 227 48.6 NC NC
Silver 20.0 0.73 3.7 3E+H01 SE+00
Zinc 7610 121 439 6E+01 2E+01
TOTAL HI 3E+H2 6E+01
Page 2 0f'3
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Table 7-4 DRAFT

Sediment Hazard Quotients (HQs) for Aquatic Receptors

4 ‘! Screening Ecological Risk Assessment for the Richardson Flat Tailings
H
Sediment EPC Sediment Benchmark Sediment HQ
(mg/kg) (mg/ke)

Station Information Parameter Low " High Low High

Aluminum 20,600 13.500 73,160 2E+H00 3E-01
Antimony 63 2 25 3E+H01 3E+00
: South Diversion Ditch Arsenic 101 9.79 33 1E+01 IE+H00
: Cadmium 18.0 1.0 3.0 2E+01 4E+00
: RF-SD-SD6 Chromium 30.0 43.4 111 7E-01 3E-01
Copper 211 1.6 149 7E-H00 TE+00
Lead 2.280 36 128 6E+01 2E+01

Manganese NA 631 4460 NC NC
South Diversion Ditch Mercury 1.5 018 1.06 SE+00 1E+00

Nickel NA 227 48.6 NC NC
Silver 14.0 .73 3.7 2EH1 4E+00
Zine 2.940 121 459 2E+01 6E+00
TOTAL HI 2E+02 4E+01

Aluminum 28,800 13,500 73,160 2E+00 4E-01
: South Diversion Ditch - Antimony 99 2 25 SE+01 4E+00
Wetland Area Arsenic 202 9.79 33 2E+01 6E+00
: Cadmium 93.1 1.0 5.0 9E+01 2E+01
RF-SE-01 Chromium 62.4 43.4 111 1E+00 GE-11]
Copper 735 316 149 2E+01 SEH00
Lead 6.520 36 128 2E+H)2 SE+01
Diversion diteh vwedlands Manganese 3060.0 631 4460 SE+00 TE+00
area Mercury 8.2 0.18 1.06 SE+01 SE+00
Nickel 51.2 2.7 48.6 2EH0 1E+00
Silver 41.3 0.73 3.7 6E+H1 1E+01
; Zinc 15,200 121 439 1E+02 3E+01
' TOTAL HI 6E+02 1E+02
Aluminum 1.930 13,500 73,160 1E-01 3E-22
South Diversion Ditch - Antimony 85 2 23 4E+01 3E-+00
) Wetland Area Arsenic 139 9.79 33 2E+H01 6E+00
Cadmium 5328 1.0 5.0 SEH)1 1E+01

RF-SE-02 Chromium 158 43.4 111 4E-01 1E-01
Copper 183 31.6 149 6E+H)0 TE+00
Lead 30140 36 128 SE+01 2EH01

Divorsion diteh wotlands Manganese 2200.0 631 1460 3E+00 SE-01
area Mercury 27 0.18 1.06 2EH1 3E+H00

Nickel 13.2 227 48.6 6E-01 3E-01
Sitver 10.7 0.73 3.7 1E+01 3EH)0
Zinc 8.160 121 459 TE+01 2E+01
TOTAL HI 3E+02 TE+H01

Aluminum 4.530 13.500 73,160 3E-u1 6E-02
South Diversion Ditch - Antimony 99 2 25 SE+H01 4E+00
Wetland Area Arsenic 310 9.79 33 3E+01 9E-+00
Cadmium 64.9 1.0 5.0 TEH1 1EH01

RF-SE-03 Chromium 14.9 43.4 111 3E-01 1E-01
Copper 313 31.6 149 1E+01 2E+00
Lead 5,220 36 128 1E+H02 4E+01

‘ Diversion ditch werlands Manganese 23300 631 3460 4EH0 SE-01
area Mercury 2.4 0.18 1.06 1E+01 2E+00

Nickel 21.3 227 48.6 9E-01 4E-ul
Silver 16.3 0.73 3.7 2E+01 4E+H00
Zinc 11.200 121 459 9E+H 2E+01
TOTAL HI 4E+H02 1E+02

} Aluminum 11.800 13.500 73.160 9E-01 2E-u1
I South Diversion Ditch - Antimony 40 2 25 2E+01 2E+H00
Wetland Area Arsenic 189 9.79 33 2E+01 6E+00
Cadmium 403 1.0 5.0 4E+01 SE+00

RF-SE-04 Chromium 250 43.4 m 6E-01 2E-01
Copper 190 31.6 149 6E+00 1E+00
Lead 23350 56 128 TE+H)1 2E+01
. . Manganese 42000.0 631 4.460 TE+01 9E+HOO
Diversion dl!f‘h wetlands M:’Cluy 3 1S 106 TET00 TE=00
ared Nickel 572 Rk 156 IET00 IEHD
P Silver 8.0 0,73 3.7 1E+01 2E+H00
) Zinc 3400 121 459 4E+H)1 1E+01
TOTAL HI 3E+02 6E+01

NA = Not Available
NC = Not Calculated

HQs in exceedance of the benchmark are shown in boldface type.

Aguatic Rizk_Sed EPC by Station.xIs: HQ Summary Page 3 of 3



Table 7-5 DRAFT

Caclulation of Mean PEC Quotient and the Predicted Incidence of Sediment Toxicity

Screening Ecological Risk Assessment for Richardson Flat Tailings

!

Sediment
. N Sediment EPC PEC Mean PEC
Station Information COPC (mg/kg) Benchmark Quotient Quotient Predicted Incidencel
(mg/kg) of Observed
Sediment Toxicity
Arsenic 393 33 11.9
Silver Creek - upstream Cadmium 65 5.0 13.1
Chromium 31 111 0.3
USC-5 Copper 1380 149 9.3 213 100.0%%
Silver Creek above Richardson Lead 1 ‘1_90 128 87'_4
Flats; at old north road o site Mer.cury Y- 1'?6 L)
Zinc 12,270 439 26.7
: Arsenic 735 33 52.6
Silver Creek - upstream Cadmium 179.0 5.0 35.9
Chromium 15.0 111 0.1
USC-6 Copper 2559 149 17.2 77.2 100.0%
Silver Creek below Silver Maple Lead 42990 128 33?
Claims Mer.'cury 1.6 1.06 1.3
Zinc 44,560 459 97.1
Arsenic 105 33 3.2
. Silver Creek - upstream Cadmium 28.0 5.0 5.6
Chromium 42.0 111 0.4
USC-7 Copper 652 149 1.4 6.5 100.0%%
: Silver Creck above Silver Maple Lead 2‘_6)6 ! 2_8 20.8
Claims Me|_'cury 0.8 1.06 0.8
Zinc 4619 459 10.1
Arsenic 34 33 10.3
Silver Creek - downstream Cadmium 50.0 3.0 10.0
Chromium 30.0 111 0.3
USC-1 Copper 766 149 5.1 19.8 100.0%
Silver Creck below Richardson Flat; Lead 1.130 128 870
at U248 rail tressel Mer.cury 04 - ]'96 0_'4
Zinc 11,730 439 25.6
) Arsenic 271 33 8.2
Silver Creek - downstream Cadmium 58.0 5.0 11.6
Chromium 32.0 111 0.3
USC-2 Copper 588 149 3.9 14.9 100.0%%
Silver Creek below Richardson Flat; M]:::lrv 6;)9;12 llf)i >: ',’2
at U248 culvert — b b nd
Zinc 11,950 439 26.0
Arsenic 156 33 7
South Diversion Ditch Cadmium 73.0 5.0 14.7
Chromium 180 111 0.2
RF-SD-SD1 Copper 280 149 1.9 10.9 100.0%
Lead 3,490 128 273
South Diversion Ditch Mercury 1.6 1.06 1.5
Zine 12.000 459 26.1
Arsenic 119 33 3.6
South Diversion Ditch Cadmium 50.0 5.0 10.0
Chromium 16.0 111 0.1
RF-$D-SD2 Copper 200 149 1.3 7.6 100.0%
Lead 2.330 128 - 182
South Diversion Ditch Mercury 0.8 1.06 0.7
Zinc R.780 459 19.1
Arsenic 125 33 3.8
South Diversion Ditch Cadmium 35.0 5.0 7.0
Chromium 21.0 111 0.2
RF-SD-SD3 Copper 173 149 1.2 6.0 H00.0%
Lead 1.880 128 14.7
South Diversion Ditch Mercury 03 1.06 0.3
Zinc 6.300 459 14.8
Arseruc 205 33 6.2
South Diversion Ditch Cadmium 51.0 5.0 10.2
Chromium 18.0 111 0.2
RF-SD-SD4 Copper 260 149 1.7 88 1100 6
Lead 2.840 128 22.2
B South Diversion Ditch Mercurv 1.2 1.06 1.1
‘ j Zinc 9140 339 19.9

Aquatic Risk_Sed EPC by Station.xls: Table 7-3 PEC Quotient Table Page | of 2
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Table 7-5

Caclulation of Mean PEC Quotient and the Predicted Incidence of Sediment Toxicity

Screening Ecological Risk Assessment for Richavdson Flat Tailings

Sediment
. . Sediment EPC PEC Mean PEC
Station Information COPC (mg/kg) Mncer Quotient Quotient Predicted Incidence
(mg/kg) of Observed
Sediment Toxicity
Arsenic 119 33 5.6
South Diversion Ditch Cadmium 380 5.0 7.6
Chromium 18.0 111 0.2
RF-SD-SD3 Copper 261 149 1.8 74 100.0%%
Lead 2.660 128 20.8
South Diversion Ditch Mercury 1.0 1.06 0.9
Zinc 7610 459 16.6
Arsenic 101 33 3.1
South Diversion Ditch Cadmium 180 5.0 3.6
Chromium 30.0 111 0.3
RF-SD-SD6 Copper 211 149 1.4 4.9 100.0%
Lead 2.280 128 17.8
South Diversion Ditch Mercury 1.5 1.06 1.4
Zinc 2940 439 6.4
South Diversion Ditch - Wetland Arsenic 202 33 6.1
Area Cadmium 93.1 5.0 18.7
Chromium 62.4 111 0.6
RF-SE-01 Copper 725 149 4.9 17.4 100.0%%
Lead 6,320 128 50.9
Diversion ditch wetlands area Mercury 8.2 1.06 7.7
Zinc 15.200 459 33.1
South Diversion Ditch - Wetland Arsenic 189 33 5.7
Area Cadmium 32.8 3.0 10.6
Chromiuvm 13.8 111 0.1
RF-SE-02 Copper 183 149 1.2 3.8 100.0%
Lead 3010 128 233
Diversion ditch wetlands area Mercury 2.7 1.06 2.5
Zine S.160 459 17.8
South Diversion Ditch - Wetland Arsenic 31y 33 9.4
Area Cadmium 64.9 3.0 13.0
Chromium 14.9 111 0.1
RF-SE-03 Copper 313 149 2.1 13.2 100.0%
Lead 5.220 128 40.8
Diversion ditch wetlands arca Mercury 2.4 1.06 23
Zine 11.200 459 244
South Diversion Ditch - Wetland Arsenic 189 33 3.7
Area Cadmium 403 5.0 8.1
Chromium 25.0 111 0.2
RF-SE-04 Copper 190 149 1.3 6.7 100.0%
Lead 2,350 128 184
Diversion ditch wetlands area Mercury 1.3 1.u6 1.2
Zinc 3400 459 118

NA = Not Available
NC = Not Calculated

HQs n exceedance of the benchmark are shown in boldface type.

Aquatic Risk_Sed EPC by Station.xis: Table 7-3 PEC Quotient Table
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Table 7-6 DRAFT
Seep* Hazard Quotients (HQs) for Aquatic Receptors

2
' Sereening Ecological Risk Assessment for Richardson Flat Tailings

Total Ambient Dissolved Ambient
; Groundwater EPC (ug/L)|  Water Quality Water Quality Total HQ Dissolved HQ
B Criteria {ug/L) Criteria (ug/L)
Station Information Parameter Total Dissolved Acute | Chronic | Acute | Chronic| Acute | Chrouic§ Acute | Chronic
_: Alumunum 80.700 50 750 87 750 87 1E+02 ﬁi*OZ 7E-02 6E-01
. Site Monitoring Well Arsenc 76 3.6 340 150 340 150 2E-01 SE-01 1E-02 2E-02
. Cadmium 42 3.3 4 0 4 0 1E+01 9E+01 8E-01 8E+00
; MW-01 Chrominm 95 78 16 11 5.1 9.5 S6E+00 ]| SEH0 | 2EHI0 8E-01
Copper 1,583 20 27 17 26 16 6E+01 9E+01 SE-01 1E+00
Montoring well #1 below | Cyanide 32 NA 22 5.2 22 5.2 1E+00 6E+00 NC NC
muin embankment Lead 88 92 197 S 136 4 4E-01 2E+01 7E-01 2E+01
Mercury 0.3 0.2 14 0.8 1.2 0.7 2E-01 4E-01 2E-01 2E-01
Hardness 200 (mg/L) Selenium 15 15 19 5.0 18 4.6 86-01 3E+00 BE-01 3E+00
: Silver 2 10 12 NA 11 NA 2E-01 NC SE-01 NC
: Zinc 650 108 216 216 211 213 3E+H00 3E+00 SE-01 SE-D1
i TOTAL H1 2E+02 | 1E+03 | 6E+00 { 4E+01
Aluminum NA NA 750 87 750 87 NC NC NC NC
Site Monitoring Weil Arsenic NA NA 340 150 340 150 NC NC NC NC
Cadmium NA NA 4 0 4 0 NC NC NC NC
MW-03 Chromium NA NA 16 i1 5.1 9.5 NC NC NC NC
Copper 10 NA 27 17 26 16 JEOL | 6E-01 NC NC
N Monutoring well #3 below| Cyanide 3 NA 22 5.2 22 5.2 4E-01 2E+00 NC NC
7 main embankment Lead 69 49 197 3 136 4 4E-01 1E+01 4E-01 1E+01
Mercury 2.1 NA 1.4 0.8 1.2 0.7 2E+00 3E+00 NC NC
Hardneas 200 (mg/L) Sdleninm NA NA 19 5.0 18 4.6 NC NC NC NC
Silver NA NA 13 NA 11 NA NC NC NC NC
Zinc NA 70 216 216 211 213 NC NC 3E-01 3E-01
TOTAL HI 3EH00 | 2KE+H01 7E-01 1E+01
Aluminum NA NA 750 87 750 87 NC NC NC NC
Site Monitoring Well Arsenic NA NA 340 150 340 150 NC NC NC NC
Cadmium NA NA 4 0 4 0 NC NC NC NC
MW-04 Chromium NA NA 16 11 5.1 9.5 NC NC NC NC
Copper 15 NA 27 17 26 16 GE-01 9E-01 NC NC
Monitoring well #4 below | Cyanide 11.816 NA 22 5.2 22 5.2 SE+02 2E+03 NC NC
main embankment Lead 120 38 197 3 126 4 6E-01 2E+01 4E-01 1E+01
: Mercury 0.7 NA 1.4 0.8 1.2 0.7 SE-O1 9E-01 NC NC
Herdness 200 (mg/L) Seleninm NA NA 19 5.0 18 4.6 NC NC NC NC
i Silver NA Na 13 NA 11 NA NC NC NC NC
’ Zing NA 200 216 216 211 213 NC NC 9E-01 9B-01
TOTAL H1 SE+H02 | 2EH3 1E+00 | 2E+01
Alumimum NA NA 750 87 750 87 NC NC NC NC
Site Monitoring Well Arsemc NA NA 340 150 340 150 NC NC NC NC
Cadmium NA NA 4 0 4 0 NC NC NC NC
MW-05 Chromium NA NA 16 11 5.1 9.5 NC NC NC NC
Copper 15 NA 27 17 26 16 6E-01 9E-01 NC NC
Monitoring well #35 below| Cyamde 37 NA 22 5.2 22 5.2 2E+00 TE+00 NC NC
main embankment Lead 131 61 197 3 126 4 7E-01 2E+01 4E-01 2E+01
Mercury 2.2 NA 1.4 0.8 1.2 0.7 2E+00 JE+00 NC NC
Hardaess 200 (mg/L) Selegivm NA NA 19 5.0 18 4.6 NC NC NC NC
Silver NA NA 12 NA 11 NA NC NC NC NC
Zinc NA 1,900 216 216 211 213 NC NC 9E+HI0 | 9E+00
TOTAL HI 4E+H00 | 4EH01 | 9E+00 | 2E+01
Aluminum 4,920 69 750 87 750 37 TE+00 6E+01 9E-02 SE-01
Site Monitoring Weil Arsenic 349 9.0 340 150 340 150 1E+00 2E+00 3E-02 6E-02
Cadmium 16 3.3 4 0 4 0 JE+00 4E+01 8E-01 SE+00
MW-06 Chrominm 42 7.8 16 11 S.1 9.5 3E+00 | 4E+00 | 2E+80 | 8E-01
Copper 190 20 27 17 26 16 7E+00 1E+01 SE-O1 1E+00
Monitoring well #6 below | Cyenide 1,552 NA 22 5.2 22 5.2 7E+01 JE+02 NC NC
main embankment Lead 142 37 197 5 136 4 7E-01 3E+01 3E-01 9E+00
Mercury 0.5 0.2 1.4 0.8 1.2 0.7 4E-01 6E-01 2E-0t 3E-01
Hardness 200 (mg/L) Seleninm 15 15 19 5.0 13 4.6 8E-01 3E+H00 8E-01 3E+00
Silver 17 10 13 NA 11 NA 1E+00 NC 9E-01 NC
Zinc 2,790 73 216 216 211 213 1E+01 | 1E+H1 3E-01 3E-01
TOTAL H1 1E+H02 | SEH2 | 6EH00 | 2E+01
Aluminum 13,700 191 750 87 750 87 2E+01 2E+02 3E-01 2E+00
Background Arsemuc 4 3.6 340 150 240 150 1E-02 2E-02 1E-02 2E-02
Cadmium 3 33 4 0 4+ 0 SE-01 TE+00 SE-01 8E+00
: RT-1 Chromium 11 7.8 16 11 5.1 9.5 7B-01 1E+00 2E+00 3E-01
: Copper 30 171 27 17 26 16 1E+00 2E+00 TE+00 1E+01
Upstream monitormg well Cyanide 5 NA 22 5.2 22 5.2 2E-01 1E+00 NC NC
Lead 627 41 197 5 126 4 3E+00 1E+02 3E-01 1E+01
Mercury 0.2 0.2 1.4 0.8 1.2 0.7 1E-01 3E-01 2E-01 3E-01
Hardness 200 (mp/L) Selenitm 3 3 19 50 13 4.6 2B-01 6E-01 2E-01 7E-01
Silver 2 10 13 NA 11 NA 2E-01 NC SE-01 NC
Zine 136 20 216 216 211 213 6E-01 6B-01 1B-01 9E-02
TOTAL H1 3EH01 | 3E+02 | 1E+01 | 3E+01

NA = Not Avalable
NC = Not Calculated

Concentranons are calculated using 1/2 the detecton limt for non-detects "U™.
If well-speafic hardness 1s not aveilabie, a well hardness of 200 mg/L. 15 assumed.
. If hardness 1s greater than AW QC upper hardness lumt, the upper hardness bt 15 used to calulate the AWQC.
) HQs 1n exceedance of the benchmark are shown in boldface type.

*Seep concentrations are d using available ground data.

Squanc Risk_Seep EBC hy well 215 HG Surumary b tsiwn Zage it



Table 7-7 DRAFT
Surface Water Hazard Quotients (HQs) for Amphibians

! Screening Ecological Risk Assessment for Richardson Flat Tuilings
Surface Water Exposure e .
Concentration Max (ug/L) A':g]‘t‘:::ic(r‘:;?s Amphibian HQ
Station Information Parameter Total Dissolved
Arsenic NA 3.27 1.0 8E-0!
Silver Creek - upstream Cadmium NA 3.27 4.0 8E-01
492685 Copper NA 7.79 4.0 2E+H0
Cyanide NA NA 0.3 NC
s ! Lead NA 6.3 4.0 2E+00
¥ SILVER CK AT US40 XING Mercyry NA 0.10 0.1 1E+00
E OF PARK CITY Selenium NA 1.84 9.0 ZE-61
Silver NA 1.00 9.0 1E-01
Zinc NA 1170 1.0 1E+03
TOTAL HI 1E+03
Arsenic NA 2.50 4.0 6E-01
Silver Creek - upstream Cadmium NA 12.00 4.0 3EHO0
492695 Copper NA .57 10 2E+00
i Cyanide NA NA 0.3 NC
Lead NA 5.0 4.0 1E+00
; SILVER CK @ CITY PARK Merc?.lry NA 0.10 0.1 LE+00
AB PROSPECTOR SQUARE Selenium NA 1.97 9.0 2E-01
3 Silver NA 1.00 9.0 1E-01
Zinc NA 1011 1.0 1E+03
TOTAL HI 1E+)3
Arsenic NA NA 4.0 NC
i Silver Creek - upstream Cadmium NA NA 4.0 NC
2 N4 Copper 390.00 NA 4.0 1E+02
Cyanide 6.1 NA 0.3 2E+H01
Lead 1480.5 20.0 4.0 4E+02
\\g Silver Creck upstream of Merc.ury 143.01 NA 0.1 1EH)3
7 diversion ditch : Selenium NA NA 9.0 NC
Silver NA NA 9.0 NC
Zinc 1350 560 1.0 1E+03
TOTAL HI 3E+03
Arsenic 10.00 7.00 4.0 IE+00
Silver Creek - upstream Cadmium .00 2.00 4.0 1E+00
RF-7 Copper 13.00 4.17 1.0 3E+H0O0
Cyanide NA NA 0.3 NC
Lead 74.0 2.5 4.0 2EH01
Silver Creek upstream of Mercury 0.25 0.25 0.1 3E+)0
confluence with south Selenium 2.50 2.30 9.0 3IE01L
diversion ditch Silver 438 1.38 9.0 SE-01
Zinc 96000 83000 1.0 1E+H0S
TOTAL HI 1E+0S
Arsenic 13.00 8.18 EX) 3E+00
Silver Creek - upstream Cadmium 8.00 6.00 4.0 2EH)0
RF-7-2 Copper 773 616 1.0 2EH0
Cyanide 2.00 NA 0.3 SE+00 i
Lead 78.0 1.9 1.0 2E+01
Silver Creek upstream of Mercury 0.24 0.22 0.1 2E+00
confluence with south Selenium 1.69 2.31 9.0 SE-01
. diversion ditch Silver 12,58 3.75 9.0 1E+00
; Zinc 2100 2000 1.0 2EH3
: TOTAL HI 2E+H03
' Arsenic 130 NA 1.0 1E+00
; Silver Creek - upstream Cadmium 3.90 NA 4.0 1E+00
‘ RF-SW-01 Copper 10.00 NA 1.0 3EH0
' Cyanide NA NA 0.3 NC
Lead 353 NA 1.0 SE+HOO
. Mercury 0.10 NA 0.1 1E+00
SZI‘B;-OM-C upstream of g 750 NA 50 SEG1
iversion ditch -
. Siiver 1.20 NA 9.0 1E-01
) Zinc 110 NA 0 TEF03
TOTAL HI 1E+03

Amphibian_SW EPC by station.xls: HQ Summary by station Page 1 of 6



Table 7-7 DRAFT
Surface Water Hazard Quotients (HQs) for Amphibians

- X Screening Ecological Risk Assessment for Richardson Flat Tailings
Surface Water Exposure . N
Concentration Max (ug/L) Ag;‘r:z:i‘{:;;’?g Amphibian HQ
Station Information Parameter Total Dissolved
Arsenic 5.20 NA 1.0 1E+00
Silver Creek - upstream Cadmium 1.635 NA 1.0 4E-01
: RF-SW-02 Copper 10.00 NA 1.0 3E+00
. Cyanide NA NA 0.3 NC
: Tead 8.8 NA 10 SE+00
Silver Creek upstream of MercFlry 0. I_O A o1 1E700
diversion ditch Selenium 7.50 NA 9.0 8E-01
Silver 1.20 NA 9.0 1E-01
: Zinc 2080.00 NA 1.0 2E+H)3
: TOTAL HI 2E+H3
: Arsenic 730 NA 10 IET00
Silver Creek - upstream Cadmium 1.65 NA 4.0 4E-01
RFE-SW-03 Copper 10.00 NA 1.0 JEHO0
Cyanide NA NA 03 NC
: Lead 15.00 NA 4.0 +E+00
: . Mercury 0.10 NA 0.1 1E+00
Silver df;f_;f.‘gf;.’{';}f’" o Scleniom 730 NA 50 SE01
R Silver 1.20 NA 9.0 1E-01
Zinc 769.00 NA 1.0 SE+)2
TOTAL HI SE+02
Arsenic 7.60 NA 1.0 2E+00
Silver Creek - upstream Cadmium 3.50 NA 4.0 9E-01
RF-SW-04 Copper 10.00 NA 4.0 3E+00
Cyanide NA NA 0.3 NC
Lead 36.40 NA 4.0 9E+00
) Silver Creek upstream of l‘VIerc?Jr_v 0. {O NA 0.1 LE00
diversion ditch Selenium 7.50 NA 9.0 8E-01
Silver 1.20 NA 9.0 1E-01
Zinc 776.00 NA 1.0 S8E+02
TOTAL HI SE+02
Arsenic 7.00 7.00 10 2E+00
Silver Creek - upstream Cadmium 3.00 1.00 1.0 8E-01
USC-2 Copper 7.00 2.50 4.0 2EH0
Cyanide NA NA 0.3 NC
Lead 41.00 2.50 1.0 1EH)1
Sifver Creek at Richardson Mercury NA NA 0.1 NC
Flats; upstream of RR Selenium 2.50 2.50 9.0 3E-01
tressel Silver 2.50 2.50 9.0 3E-01
Zinc 1200.060 1100.00 1.0 1E+H)3
TOTAL HI 1E+03
Arsenic 2.50 3.00 1.0 6E-01
Silver Creek - upstream Cadmium 6.00 1.00 1.0 2E+H)0
USC-5 Copper 9.00 7.00 4.0 2EH)0
Cyanide NA NA 0.3 NC
Lead 26.00 2.50 1.0 TE+H)0
Siher Creek above Mercury NA NA 0.1 NC
Richardson Flats: at old Selenium 2.30 2.50 9.0 3E-01
north road to site Silver 2.50 250 9.0 3E0]
Zinc 1900.00 2000.00 1.0 2EH)3
TOTAL HI 2E+H)3
Arsenic 19.00 8.00 1.0 SEH)0
Silver Creek - upstream Cadmium 2.00 2.00 1.0 SE-O1
USC-6 Copper 6.00 2.50 4.0 2E+00
Cyanide NA NA 0.3 NC
Lead 31.00 2.50 4.0 SE+00
Silver Creck below: Silver l‘\/lercgry ()'(_)4 0'90 0.1 :"E_Ol
Maple Claims Selenium 2.50 Z.J_() 9.0 3E-01
Silver 2.50 2.50 9.0 3E-01
Zine 1400.00 1400.00 1.0 1E+03
s TOTAL HI TE+03

Amphibian_SW EP¢ by station.xls: HQ Summary by station Page 2 of 6



Table 7-7 DRAFT
Surface Water Hazard Quotients (IIQs) for Amphibians

£ \ Screening Ecological Risk Assessment for Richardson Flat Tailings
¥
Surface Water Exposure " .
Concentration Max (ug/L) A;gg;’:::i?;‘:?g Amphibian HQ
. Station Information Parameter Total Dissolved
Arsenic 2.50 5.00 1.0 6E-01
Silver Creek - upstream Cadmium 10.00 7.00 4.0 3E+H)0
Usc-z Copper 18.00 12.00 4.0 SE+H)0
Cyanide NA NA 0.3 NC
Lead 27.00 2.25 4.0 TE+00
Silver Creck above Silver Mercyry 0'(_)5 ?00 01 fE_Ol
Maple Claims Sel_emum 2.50 2.30 9.0 3E-01
¥ Silver 2.13 2.13 6.0 2E-01
: Zinc 2500.00 2100.00 1.0 3EH)3
TOTAL HI IEH03
Arsenic 8.70 12.00 10 2E+00
Silver Creek - downstream Cadmium 0.50 0.50 1.0 1E-01
492679 Copper 6.00 6.00 4.0 2E+H)0
Cyenide 5.00 NA 0.3 2E+01
Lead 1.50 1.50 1.0 4E-01
Mereury 0.10 0.10 0.1 VE+00
SILVER CREEK WWTP Selenium 0.50 1.20 9.0 6E-02
Silver 1.00 1.00 9.0 1E-01
Zinc 170.00 330.00 1.0 2EH)2
TOTAL HI 2E+02
Arsenic NA 7.60 4.0 2EH)0
Silver Creek - downstream Cadmium NA 1.08 4.0 3E-01
492680 Copper NA 6.00 4.0 2E+00
: Cyanide NA NA 0.3 NC
Lead NA 9.81 4.0 2E+00
i Mercury NA 0.10 0.1 LE+00
¢ ) SILVER CK AB ATKINSON Selenium NA 1.20 9.0 1E-01
Silver NA 1.00 9.0 1E-01
Zinc NA 765.00 1.0 SE+02
TOTAL HI SE+02
Arsenic NA NA 1.0 NC
Silver Creek - downstream Cadmium NA NA 4.0 NC
N6 Copper .24 NA 10 3E+00
Cyanide 2.65 NA 0.3 1E+01
Lead 145.34 25.00 1.0 4E+01
Silver Creek dovwnstream of Mercrlry 133.06 NA 0.1 1E+?3
diversion ditch Selenium NA NA 5.0 NC
Silver NA NA 9.0 NC
Zinc 901.51 370.00 1.0 9E+02
TOTAL HI 2E+03
Arsenic 31.00 8.24 1.0 SE+H0
Silver Creek - downstream Cadmium 9.00 2.06 1.0 2E+00
RF-8 Copper 10.43 4.12 +.0 3EH0
Cyanide 2.00 NA 0.3 SE+H0
Lead 340.00 5.62 4.0 9E+HI1
Sihver Creek downstream of Mercury 0.35 0.22 0.1 3E+H0
conflucnce with south Selenium 5.00 236 G.0 6E-01
diversion ditch Silver 1.95 3.95 9.0 SE-01
Zinc 1760.00 1100.00 1.0 2EH)3
TOTAL HI 2EH)3
Arsenic 10.00 10.00 10 3EH00
Silver Creek - downstream Cadmium 3.00 2.00 1.0 8E-01
RF-8-2 Copper 5.00 5.00 4.0 1E+00
Cyanide NA NA 0.3 NC
Lead 28.00 2.30 +.0 TE+00
Silver Creek dovenstream of Mercury 0.23 0.25 0.1 IE+0
confluence with south Selenium 2,30 - 2.50 9.0 3E-01
. diversion ditch Silver 3.00 5.00 5.0 6E-01
j Zinc 850.00 850.00 1.0 9];21)2
: TOTAL HI 9EH)2

:
H
H
H
i

Amphibian_SW EPC by station.xls: HQ Summary by station Page 3 of 6



Table 7-7 DRAFT
Surface Water Hazard Quotients (HQs) for Amphibians

£ '} Screening Ecological Risk Assessment for Richardson Flat Tailings
Surface Water Exposure . .
Concentration Max (ug/L) A';‘::]T:::ric&e;ﬁg Amphibian HQ
Station Information Parameter Total Dissolved
Arsenic 7.20 NA 1.0 2E+H0
Silver Creek - downstream Cadmium 1.63 NA 1.0 4E-01
RF-SW-05 Copper 10.00 NA 4.0 3E+H0
Cyanide NA NA 03 NC
Lead 151.00 NA 4.0 4E+01
Silver Creek downstream of Merc.ury . {O NA ol LE+00
diversion ditch Selenium 7.50 NA 9.0 8E-01
3 Silver 1.20 NA 9.0 1E-01
Zinc 166.00 NA O SE+02
TOTAL HI SE+02
Arsenic 12.50 NA 30 IEH00
i Silver Creek - downstream Cadmium 1.65 NA 4.0 1E-01
RE-SW-06 Copper 10.00 NA 1.0 3EH0
Cyanide NA NA 0.3 NC
1 Lead 33.20 NA 1.0 SE+00)
, Silver Creek downstream of Merc.ury 0. 1.0 NA o1 LE-00
i diversion ditch X Selenium 7.50 NA 9.0 {E-01
Silver NA NA 9.0 NC
Zinc 321.00 NA 1.0 3E+02
TOTAL HI 3E+02
Arsenic 6.00 6.00 4.0 2EH)0
Silver Creek - downstream Cadmium 2.00 1.83 1.0 SE-01
USC-1 Copper 12.00 2.50 4.0 3E+00
Cyanide NA NA 0.3 NC
Lead 51.00 2.50 1.0 1E+01
Silver Creek below Mercury 0.11 0.00 0.1 1E+00
! } Richardson Flat; at U248 Selenium 2.50 2.50 9.0 3E-01
rail ressel Silver 2.50 2.50 9.0 3E-01
Zinc 1100.00 1000.00 1.0 1E+H03
TOTAL HI 1LEH3
Arsenic 2.50 7.00 1.0 6E-01
Silver Creek - downstream Cadmium 2.00 1.50 4.0 SE-01
USC-2 Copper 2.50 2.50 4.0 6E-01
! Cyanide NA NA 0.3 NC
Lead 16.00 12.00 4.0 4E+00
Silver Creek below Mercury NA NA 0.1 NC
Richardson Flat: at U248 Selenium 2.50 2.50 9.0 3E-01
culvert Silver 7.00 2.50 5.0 8E-01
Zinc 630.00 716.00 1.0 S6E+02
TOTAL HI 6E+02
Arsenic NA NA 1.0 NC
South Diversion Ditch Cadmium NA NA 1.0 NC
. N3 Copper 10.87 NA 4.0 3E+00
; Cyanide NA NA 0.3 NC
i Lead H.61 NA +.0 1E+01
Mercury 0.20 NA 0.1 2E+00
Diversion Ditch Selenium NA NA 9.0 NC
Silver NA NA 9.0 NC
Zinc 918.35 NA 1.0 9E+02
TOTAL HI SE+02
Arsenic 5.00 6.00 1.0 1E+00
South Diversion Ditch Cadmium 0.50 0.50 4.0 1E-01
: RF-2 Copper 18.00 16.00 4.0 SE+H0
i Cyamde NA NA 03 NC
: Lead 5.00 5.00 4.0 1E+G0
Mercury 0.28 0.20 0.1 IE+0
South diversion ditch Selenium 2.2 2.2 9.0 3E-01
R Silver .75 .75 9.0 4E-01
: ) Zinc 94.00 79.00 1.0 9E+H)1
' TOTAL I TE+02

Amphibian_SW EPC by station.xts: HQ Summary by station Page 4 of 6
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Table 7-7 DRAFT
Surface Water Hazard Quotients (HQs) for Amphibians

n Screening Ecological Risk Assessment for Richardson Flat Tailings
N Surface Water Exposure . 5
§’ Concentration Max (ug/L) Agg]‘:?::ric&mg Amphibian HQ
Station Information Parameter Total Dissolved
Arsenic 8.00 8.00 4.0 2E+00
South Diversion Ditch Cadmium 2.00 0.50 4.0 SE-01
RF-4 Copper 17.00 11.23 4.0 4E+00
Cyanide NA NA 0.3 NC
Lead 2.50 .61 1.0 SE-O1
Mercury 0.33 0.20 0.1 3EH0
South diversion ditch Selenium 2.17 2.17 9.0 2E-01
Silver 3.33 3.33 9.0 4E-01
Zinc 2700.00 2600.00 1.0 3E+03
TOTAL HI 3E+H03
Arsenic 6.00 5.00 1.0 2E+H)0}
South Diversion Ditch Cadmium 1.00 0.50 4.0 3E-01
RE-5 Copper 1213 911 10 IEH0
Cyanide NA NA 0.3 NC
Lead 9.00 2.50 1.0 2EH00
Mercury 0.26 0.22 0.1 3E+O0
South diversion ditch Selenium 0.00 2.20 9.0 1E-04
Silver 9.86 3.64 9.0 1E+00
Zine 900.00 860.00 1.0 9E+H)2
TOTAL HI 9E+02
Arsenic 8.00 7.00 10 2E+00
South Diversion Ditch Cadmium 2.00 0.50 4.0 SE-01
RF-5-4 Copper 18.00 17.00 10 SE+00
Cyanide NA NA 0.3 NC
Lead 2.50 2.50 1.0 6E-01
Mercury 0.24 0.22 0.1 2E+H00
O South diversion ditch Selenium 2.00 2.00 9.0 2E-01
Silver 2.50 2.50 9.0 3EO1
Zine 2600.00 2500.00 1.0 3E+03
TOTAL HI 3EH)3
Arsenic 6.00 6.00 4.0 2EHM0
South Diversion Ditch Cadmium 2.02 1.69 4.0 5E-01
RF-6 Copper 5.00 5.00 10 TE+00
Cyanide 2.00 NA 3 SE+00
Lead 48.00 2.50 4.0 1E+01
Mercury 0.23 0.25 0.1 2E+H)0
South diversion ditch Selenium 3.73 2.61 9.0 JE-01
Silver 4.50 144 9.0 SE-01
Zinc 850.00 850.00 1.0 9E+02
TOTAL HI 9EH)2
Arsenic 750.00 3.86 4.0 2E+02
i South Diversion Ditch Cadmium 0.00 0.6+ 4.0 SE-04
i RF-6-2 Copper 9.97 6.88 10 2E+00
Cyanide NA NA 0.3 NC
j Lead 16.00 .65 4.0 4EH
b Mercury 0.32 0.00 0.1 3E+H0
South diversion ditch Selenium 5.87 2.09 9.0 TE-OI
Silver 1.80 4 9.0 SE-O1
Zinc 310.00 150.00 1.0 3E+02
TOTAL HI SEH2
Arsenic 6.00 2.50 1.0 2E+00
South Diversion Ditch Cadmium 1.83 1.83 4.0 SE-01
USC-+4 Copper 6.00 2.50 4.0 2E+00
Cyanide NA NA 0.3 NC
Lead 11.00 2.50 4.0 JEH)0
Richardson Flats diversion Merc.ury O'(_)O 0'(_)0 o1 :'ZE—O'.’
ditch 50" Selenium 2.50 2.50 9.0 3E-01
Silver 2.50 2.50 9.0 3E-01
u Zinc T10.00 T00.00 10 TE+02
; TOTAL A1 TE+02
Arsenic 10.00 10.00 4.0 JEH
Site Ponded Water Cadmium 0.50 0.50 1.0 1E-01
RF-9 Copper 5.00 5.00 4.0 1LE+00

Amphibian_SW EPC by station.xls: HQ Summary by station Page 5 of 6
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Table 7-8 Summary of Species Toxicity Values for Amphibians

Screening Ecological Risk Assessment for Richardson Flat Tailings

. . Exposure . - .
Species Endpoint Type Duration Arsenic Copper Lead Mercury Zinc
Leopard frog (Rana pipiens ) Death 30 days na na 100 na na
- EC50 (death &
Leopard frog (Rana pipiens) deformity) 8 days na 50 na 7 na
Narrow-mouthed toad (Gastrophryne carolinensis) ECS0 (de?th & 7 days 40 21 17 1 6
deformity)
Marbled salamander (Ambystoma spacum ) ECS0 (de.ath & 8 days 4450 777 1,479 108 2,400
deformity)
African clawed toad (Xenopus laevis) LC50 48 hrs na na na 74 34,500
. . Avoidance .
American toad (Bufo americanus) threshold 80 min na 100 na na na
, o EC50 (death & .
Fowler's toad (Bufo fowleri) deformity) 7 min na 26,960 na 66 na
i . EC50 (death & .
Southern gray tree frog (Hyla chrysoscelis) deformity) 7 min na 40 na 2 na

All concentrations are total recoverable and units are in ug/L.
All values are based on data given in EPA 1985 b-e, 1987, 1996.
* For mercury, additional toxicity endpoints are presented in Figure 7-8d.

All hardness dependant values are adjusted to a hardness of 100 mg/L.
na = Not Available

RFT Tox data-amphib.xls: All amphib
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Table 7-9
Seep* Hazard Quotients (HQs) for Amphibians

Screening Ecological Risk Assessment for Richardson Flat Tailings

Groundwater Exposure Amphibian
Concentration Max (ug/L) Screening Amphibian HQ
i Benchmark (ug/L)
: Station Information Parameter Total Dissolved
Site Monitoring Well Arsenic 76 3.6 4.0 2E+01
' Cadmium 42 3.3 4.0) 1E+01
MW-01 Copper 1,583 20 4.0 JE+02
: Cyanide 33 NA 03 1E+02
Lead 88 92 4.0 2EH01
Monitoring well #1 below Merc1..|ry 0.3 0.2 0.1 SE+00
main embankment Selenium 15 15 9.0 2E-+00
Silver 2 0 9.0 3E-01
Zinc 650 108 1.0 TE+02
TOTAL HI 1E+03
Site Monitoring Well Arsenic NA NA 4.0 NC
Cadmivm NA NA 4.0 NC
MIV-03 Copper 10 NA 4.0 3E+00
: Cyanide 8 NA 0.3 3E+01
4 Lead 69 49 4.0 2E+01
; Mouniroring well #3 below Me"?“'y 2.1 NA 0.1 2E+01
main embankment Selenium NA NA 9.0 NC
Silver NA NA 9.0 NC
Zinc NA 70 1.0 TE+01
TOTAL HI 1E+02
Site Monitoring Well Arsenic NA NA 4.0 NC
Cadmium NA NA 4.0 NC
MU-04 Copper 15 NA 4.0 4E+00
i Cyanide 11.816 NA 0.3 SE+04
B Lead 120 58 4.0 3E+01
E Monutoring well #4 below Mercrlry 0.7 NA 0.1 TE+00
main embankment Selenium NA NA 9.0 NC
Silver NA NA 9.0 NC
Zinc NA 200 1.0 2E+02
) TOTAL HI S5E+04
Site Monitoring Well Arsenic NA NA 4.0 NC
Cadmium NA NA 4.0 NC
MW-03 Copper 15 NA 4.0 4E+00
Cyanide 37 NA 0.3 1E+02
Lead 131 61 4.0 3E+01
Monitoring well #5 below Me“:f"y 2.2 NA 0.1 2E+01
main egmban/\'mem Sel-emum NA NA 9.0 NC
Silver NA NA 9.0 NC
Zinc NA 1.900 1.0 2E+03
TOTAL HI 2E+03
Site Monitoring Well Arsenic 349 9.0 4.0 9E+01
Cadmium 16 33 4.0 4E+00
B Miy-06 Copper 190 20 4.0 SE+01
' Cyanide 1,552 NA 0.3 6E-+03
Lead 142 37 4.0 4E+01
. Mercury 0.5 0.2 0.1 SE+00
Mo’::lr;,:,:f”‘;[n[ Ajfgiflm‘ Selentum 15 15 9.0 2E+00
Silver 17 10 9.0 2E+00
Zinc 2,790 73 1.0 3E+03
TOTAL HI 9E+03
Background Arsenic 4 3.6 4.0 9E-01
Cadmium 3 3.3 4.0 8E-01
RT-1 Copper 30 171 4.0 8E+00
Cyanide 5 NA 0.3 2E+01
Lead 627 41 4.0 2E+02
Mercury 0.2 0.2 0.1 2E+00
Upstream monuoring well Selenium 3 3 9.0 3E-01
Silver 2 10 9.0 3E-01
Zinc 136 20 1.0 1E+02
- TOTAL HI 3E+02

NA = Not Available
NC = Not Calculated

P Concentrations are calculated using 1/2 the detection limit for non-detects "U".
) If well-specific hardness is not available, a well hardness of 200 mg/ L is assumed.
: If hardness is greater than AWQC upper hardness limit. the upper hardness limit is used to calulate the AWQC.
HQs m exceedance of the benchmark are shown in boidface type.

{ *Seep concentrations are estimated using available groundwarer data.

Amphibian_Seep EPC by station xIs HQ Summary by Station
2/15/2002
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Table 7-10
SeepWater* Hazard Quotients (HQs) for Plants

Screening Ecological Risk Assessment for Richardson Flat Tailings

’X Groundwater EPC (ug/L) Plant Screening
H Benchmark for Plant HQ
- Solutions (ug/L)
Station Information Parameter Total Dissolved
Alumi 80,700 49.6 300 3E+02
Site Monitoring Well Arsenic 76 36 1 SE+01
Beryllium 3 1.8 300 7E-03
Cadmium 42 33 100 4E-01
Mw-01 Ct i 95 78 50 2EH00
Cobalt 46 10.0 60 8E-01
Copper 1,583 20 60 3E+01
Lead 38 92 20 4E+00
Manganese 590 33,000 4,000 1E-01
Monitoring well rl below Mercury 0 0.2 5 SE-02
: main embankment Selenium 15 15 700 3E-02
i Zinc 650 108 400 2E+H00
; TOTAL HI 4E+02
Alumi NA NA 300 NC
Site Monitoring Well Arsenic NA NA 1 NC
Bervllium NA NA 500 NC
Cadmium NA NA 100 NC
MW-03 Chromium NA NA 50 NC
Cobalt NA NA 60 NC
Copper 10 NA 60 2E-01
Lead 69 49 20 3EH0
M. 3,967 7,536 4,000 1E+00
Monitoring well #3 below Mercurvy 2 NA 5 4E-01
main embankment Selenium NA NA 700 NC
Zinc NA 70 400 2E-01
TOTAL HI SE+00
Aluminum NA NA 300 NC
Site Monitoring Well Arsenic NA NA 1 NC
Beryllium NA NA 500 NC
H Cadmium NA NA 100 NC
i MW-04 Chromium NA NA 50 NC
3 Cobalt NA NA 60 NC
‘i Copper 15 NA 60 3E-01
B Lead 120 58 20 6E+00
é Mangpanese 12,000 6,797 4,000 3EH0
M Mounitoring well #4 below Mercury 1 NA 5 tE-01
> o main embankment Selenium NA NA 700 NC
g * ) Zinc NA 200 400 SE-01
TOTAL HI 1E+01
Alumi NA NA 300 NC
Site Monitoring Well Arsenic NA NA 1 NC
Beryllium NA NA 500 NC
Cadmium NA NA 100 NC
MW-05 Chromium NA NA 50 NC
Cobalt NA NA 60 NC
Copper 15 NA 60 3E-01
Lead 131 61 20 TE+00
Manganese 16,000 13,368 4,000 4E+00
Monitoring well 5 below Mercury 2 NA 5 4E-01
main embantkinent Selenium NA NA 700 NC
Zinc NA 1,900 400 SE+00
TOTAL HI 2EH1
Aluminum 4920 68.5 300 2E+01
Site Monitoring Well Arsenic 349 9.0 1 3EH2
: Bervilium 5 3.7 500 1E-02
Cadmium 16 33 100 2E-01
Mw-06 Chromium 42 7.8 50 8E-01
Cobalt 80 670 60 1E+00
Copper 190 20 50 3E+00
Lead 142 37 20 TE+00
Manganese 3716 4,246 4,000 9E-01
: Monuoring well #6 below Mercury 1 2 5 1E-01
4 main embankment Selenium 15 18 700 2E-02
Zinc 3790 3 100 7E+00
TOTAL HI 4E+02
Alumi 15,700 191.0 300 SE+01
Site Monitoring Well Arsenic 4 36 1 4E+00
Beryliium | 0.9 500 3E-03
Cadmium 3 3.3 100 3E-02
RT-1 Chromium 11 7.8 50 2E-01
Cobalt 11 6.0 60 2E-01
Copper 30 171 60 SE-O1
Lead 627 11 20 3E+01
Manganese 162 20 +4.000 4E-02
Lpstream monitoring well Mcrcm 0 02 Bl 4E'03
Selenium 3 3 700 4E-03
Zinc 136 20 400 3E-01
} TOTAL HI 9E+01

! NA = Not Available
( NC = Not Calculated

Concentrations are calculated using 1 2 the derection limit for non-detects U™
HQs in exceedance of the benchmark are shown in boldface type.

*Seep concentrations are estimated using available groundwater data.

Plant Risk_Seep rev xIs: HQ Summary by Station
21512002
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Table 7-11

Summary of Screening Level Ecological Risk Assessment Results

Screening Ecological Risk Assessment for Richardson Flat Tailings

Exposure Exposure o . Further Evaluation
v
Medium Receptor Pathway Exposure Unit with Risks COPCs Range of HQ or HI Values (Yes/No)
. . HQ <1 to 200 (Total Ac .
. Silver Creek upstream > Aluminum, arsenic, cadmium, Q <1 to 200 (Tota Acute). Yes for South
Aquatic . . . HQ <1 to 500 (Total Chronic) . . .
Direct Contact | Silver Creek downstream > | chromium, copper, lead, . Diversion Ditch and
Receptors South Diversion Ditch mercury, selenium and zinc HQ <1 t0 200 (Dissolved Acute) Wetlands
i HQ <1 to 400 (Dissolved Chronic) )
Silver Creek upstream >
1 o 1 ¥ >
Surface Sl::;: gir\b/fe:lr(sid(;)nw[r;istt::lela;n Arsenic, cadmium, copper Yes for South
Water Amphibians Direct Contact | >° . e M COPPET, HQ <1 to 100,000 Diversion Ditch and
Unnamed drainage > cyanide, lead, mercury and zinc
Wetlands
ponded water. Wetlands
unknown.
. . . AlLHI <1 (NOAEL)
Avian Wildlife Ingestion None None AllHI <1 (LOAEL) No
Mammalian " . . <1 to4 HI(NOAEL)
Wildlife Ingestion Silver Creek Upstream Lead All HI <1 (LOAEL) No
. Aluminum, arsenic, cadmium, HQ <1 to 500 (Total Acute)
. Groundwater at main . . .
Aquatic . . chromium, copper, cyanide, HQ <1 to 2,000 (Total Chronic)
Direct Contact | embankment > upgradient . . Yes
Receptors roundwater lead, mercury, selenium and HQ <1 to 9 (Dissolved Acute)
groundwa zine HQ <1 to 20 (Dissolved Chronic)
Seens Groundwater at main Arsenic, cadmiun, copper,
ps Amphibians Direct Contact | embankment > upgradient cyanide, lead, mercury, HQ <1 t0 50,000 Yes
groundwater selenium, and zinc
Groundwater at main Aluminum, arsenic, chromium, HQ <1 10 300
Plants Direct Contact | embankment > upgradient copper, lead, manganese, and B Yes
groundwater zine
. . . Al HI <1 (NOAEL)
-~ Avian Wildlife Ingestion None None AIlHI <1 (LOAEL) No
- Mammalian Ingestion Upgradient groundwate Lead HI <l to 3 (NOAEL) No
Wildlife £es pgracient grounawater Al HI <1 (LOAEL)
Silver Creek upstream > Aluminum, antimony, arsenic, Yes for South
Sediment | Benthic . Silver Creck downstream > | cadmium, chromium, copper, HQ <1 to 700 (Low Benchmark) L .
Direct Contact . . . . Diversion Ditch and
Invertebrates South Diversion Ditch > lead, manganese, mercury, HQ <1 to 300 (High Benchmark)
. . . Wetlands
Wetlands nickel, silver, zinc
Table 7- 11 SERA summary.wpd Page | of 3
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Table 7-11
Summary of Screening Level Ecological Risk Assessment Results
Screening Ecological Risk Assessment for Richardson Flat Tailings
Exposure Exposure o . Further Evaluation
Medium Receptor Pathway Exposure Unit with Risks COPCs Range of HQ or HI Values (Yes/No)
Silver Creek Upstream N
. . . . . Yes for W S
Avian Wildlife Incidental >Silver Creek Downstream | Aluminum, arsenic, cadmium, HI =10 to 80 (NOAEL) Ae: ‘t?rnd gg‘:?:b
Ingestion >"Wetlands area > South lead, zinc HI = 3 to 40 (LOAEL) fea d. .
. . . Diversion Ditch
Diversion Ditch
Silver Creek Upstream
Mammalian Incidental >Silver Creek Downstream | Aluminum, antimony, arsenic, HI1 =30 to 100 (NOAEL) \;\e: for \glgtiar::s
Wildlife Ingestion = Wetlands area > South lead, and thallium HI=5to 50 (LOAEL) red andsou
. . . Diversion Ditch
Diversion Ditch
T OFF. o s —
o Tailings > Off. lum.mum, '1ntm.\0ny, arsenic, HQ <1 to 500 (Low Benchmark)
Plants Direct Contact | Impoundment > On- cadmium, chromium copper, . Yes
. . . . HQ <1 to 60 (High Benchmark)
impoundment > background | lead, selenium, silver, zinc
TSy - — -
' ' Tailings > Off Alumn'mm, arsenic, cadmium, HQ <1 to 200 (Low Benchmark)
Soil Fauna Direct Contact | Impoundment > On- chromium copper, lead, . Yes
. . . HQ <1 to 5 (High Benchmark)
Soil impoundment > background | mercury, selenium, zinc
Ol
. Aluminum, arsenic, barium,
Incidental Tailings > On- chromium, cadmium, copper. HI <1 to 200 (NOAEL)
Avian Wildlife : . Impoundment > Oft- romiuim, > COPPED, PR Yes
Ingestion . lead, mercury, selenium, and HI <1 to 70 (LOAEL)
impoundment > background | .
zinc
Mammalian Incidental [T“‘l')“gfd;g:’t; off. g‘;".“““”":&l‘:;z::"a’ M| RIS 110 8,000 (NOAEL) Ve
wildlife Ingestion  Tpour - riam, cadmium, 1eac, HI <1 to 3,000 (LOAEL) e
impoundment > background | seleniumn, and zinc
. Silver Creek upstream > . .
¢ . . Al , ant s
;\\/I\:;ll::nflian Ingestion of Silver Creek downstream > ar UI:.mumd ar; lxolnyd Hls = 4,000 to 50,000 (NOAEL) Yes for wetland and
o Fish South Diversion Ditch > senic, cadmium, fead. HIs = 1,000 to 20,000 (LOAEL) south diversion ditch
Food Piscivores selenium, and zinc
. Wetlands
Chain -
. . Silver Creek upstream >
Items . . Ingestion of . ¥
Avian Aquatic Benthi Silver Creek downstream > Cadmium. lead and zine Hls = 2,000 to 6,000 (NOAEL) Yes for wetland and
Insectivores enthic South Diversion Ditch > admium, ne Hls = 200 to 1,000 (LOAEL) south diversion ditch
Invertebrates
Wetlands
. Tailings > Oft-
Food A &
008 vian & Ingestion of Impoundment soils > On- . . HI <1 to 40 (NOAEL)
Chain Mammalian . . Lead, selenium, and zinc Yes
. Plants impoundment soils > HI <1 to 20 (LOAEL)
ltems Herbivores
Background
Table 7- 11 SERA summary.wpd Page 2 of 3
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Table 7-11
Summary of Screening Level Ecological Risk Assessment Results
Screening Ecological Risk Assessment for Richardson Flat Tailings
Exposure Expcsure . . Further Evaluation
i H |
Medium Receptor Pathway Exposure Unit with Risks COPCs Range of HQ or HI Values (Yes/No)
Avian & . . Tailings > Off-
. Ingestion of . . .
Mammalian Terrestrial Impoundment so0ils > On- Arsenic, cadmium, copper, lead, | HI = 100 to 20,000 (NOAEL) Yes
Terrestrial ‘ > impoundment soils > mercury, selenium, and zinc HI = 30 to 6,000 (LOAEL) ¢
. Invertebrates
Insectivores Background
. . . Tailings > Off-
Avian &. Ingestion of Impoundment soils > On- . . HI =3 to 200 (NOAEL)
Mammalian Simall . . Cadmium, lead, and selenium Yes
. impoundment soils > HI <1 to 20 (LOAEL)
Carnivores Mammals

Background

Table 7- 11 SERA summary.wpd

Page 3 of 3
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Table 8-1
Principle Sources of Uncertainty

Screening Level Ecological Risk Assessment for the Richardson Flats Tailings Site

Direction of

Source of Uncertainty Effect

Explanation

Use of specific wildlife species Unknown
as representative species

Omission of reptiles as Unknown
representative species

Omission of food web pathways Underestimate

Limited number of pathways Underestimate

The specific species selected may not be truly representative for all species within the
RFT Site. The species chosen were selected to represent general trophic levels and
feeding strategies.

Toxicity information for quantitative evaluation of risks for reptiles associated with
ingestion of and direct contact with COPCs could not be identified and specific
representative species were not selected. The sensitivity of these organisms relative to
birds. mammals. and amphibians is unknown.

The food web pathways for benthic invertebrate and fish ingestion could not be evaluated
as prey tissue data is not available and could not be estimated. The lack of prey data
results in underestimation of risks.

Not all possible exposure pathways are evaluated in the SERA. Omission of some
pathways may underestimate exposures and risks.

Use of UCL95 concentrationsas ~ Unknown
exposure point concentrations

Exposure model parameters for Unknown
wildlife receptors

Metal bioavailability Overestimate

Habitat utilization by wildlife Overestimate

Calculation of average daily Overestimate
doses tor wildlife species

The UCL95 concentrations of COPCs are used as exposure point concentrations for
wildlife receptors. These concentrations are assumed to be uniform across the Site area.
Actual exposures on a location-by-location basis may be lower or higher.

Exposure assumptions for wildlife are based on literature reported information. Some
assumptions are based on data for laboratory test organisms. The true factors could be
higher or lower. Actual diet compositions of wild organisms vary depending on feeding
preferences and prey availability.

Absorption efficiency for all COCs for wildlife doses via ingestion of sediments are
assumed to be 100%. Absorption efficiency for most metals are typically less than 100%.

Wildlife are assumed to use all sampling locations in constant proportion to the total
foraging area. Animals are most likely habitat selective.

The biocavailability of chemicals in prey is assumed to be equivalent to the bioavailability
of the COC in laboratory test media. This assumption is conservative as laboratory
testing purposely includes doses required to ensure maximum uptake of chemicals.

Use of non site-specific Unknown
screening benchmarks

Absence of toxicity benchmarks Underestimate

Antagonistic, synergistic, and Unknown
additive effects of chemical
mixtures

Screening level benchmarks were identified for literature studies. The actual site-specific

toxicity of COPCs may be higher or lower.

Toxicity benchmarks could not be identified for all COPCs. Wildlife TRV could not be
derived for all COCs for all receptors, therefore risks may be underestimated for these
COPCs.

Effects associated with exposures to multiple chemicals are unknown. For screening
purposes additivity is assumed for wildlife.

Risks to wildlife populations Overestimate

Risks to reptiles Unknown

The risks to wildlife (hazard quotients) represent risks for individuals. Natural
populations are resilient and the death or impairment of a few individuals may not
threaten the integrity of the population.

The risk assessment assumes that protection of birds, mammals and amphibians will
protect reptiles as well. Currently. it is not possible to assess the relative sensitivity and
the validity of this assumption.

Table 8-1 Uncertainty Sources.xls: SERA Uncertainty
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Table 9-1

Summary of Data Gaps for Ecological Risk Assessment

Screening Level Ecological Risk Assessment for the Richardson Flat Tailings

Exposure Area Data Type Data Gaps Data Collection
. . Collect surface water samples from wetland area and analyze
Surface water data from wetlands area is not available. . . ;
. . for target analyte list (TAL) metals. Also collect information
Extent of contamination in surface water is unknown. .
on water quality.
Collect additional sediment samples for analyses of TAL
metals to better understand current extent of contamination
Analytical Sediment data from the wetland area is limited to four after recent site activities.
Data samples collected by E&E in 1993 (Table 3-9)
Complete concurrent analyses of pore water concentrations of
metals in sediments.
Wetland Area Seep water data from the main embankment area is not | Collect seep samples and analyze for TAL metals as well as
and available. Risks in the SERA are estimated from locate and identify location and extent of seeps along
Embankment groundwater data. embankment.
Collect information on the extent and nature of the wetlands
habitat present. This would include qualitative information on
. . vegetative cover that would be used to identify possible use
Information on the type of wetland extent of possible getaiy . yp
L by wildlife and aquatic receptors.
. . habitat is unknown.
Biological
Data

Use of the wetland area by wildlife and aquatic
receptors is unknown.

Complete a qualitative sampling of the wetlands area
(concurrently with surface water, sediment and sediment pore
water samples) to identify presence absence of
macroinvertebrates. Species will be identified to lowest
taxonomic level possible.

Page 1 of 3
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Table 9-1

Summary of Data Gaps for Ecological Risk Assessment

Screening Level Ecological Risk Assessment for the Richardson Flat Tailings

Exposure Area Data Type Data Gaps Data Collection
Consider toxicity testing of seep water, sediment, and/or
sediment pore water in consideration of habitat information

Toxi . The SERA predicts that surface water, seep water and obtained and site-specific needs to reduce the conservative
oxicological . . . . .
Data sediments of the wetland area are lOX.lC t.o aquatic screening estimates of the SERA.
receptors however site-specific toxicity is unknown.

Testing should be completed concurrently with sampling and
analyses for analytical parameters and biological sampling.

Wetlands and The SERA predicts risks for wildlife species Collect benthic organisms and fish (if present) from wetlands

Embankment Biological consuming, benthic invertebrates and fish from the are for tissue analyses of TAL metals. Samples should be

Tissue Data

wetlands area. The site-specific metals concentrations
in food items is unknown.

collected concurrently with other environmental media
samples.

South Diversion
Ditch

Analytical
Data

Current sampling of the sediments of the South
Diversion ditch is adequate for establishing extent of
contamination. It may however be necessary to collect
further samples for analyses concurrently with any
toxicity testing, benthic invertebrate sampling, or
biological tissue sampling.

Collect concurrent analyses metals with any sediment,
sediment pore water, benthic invertebrate community survey
and/or biological tissue sampling.

Sampling and analyses of TAL metals in sediment pore water
may be useful in understanding the bioavailability and
potential toxicity of metals measured in bulk sediment
samples

South Diversion
Ditch

Biological
Data

Information on the type of habitat is unknown.
Potential use of the diversion ditch area by wildlife and
aquatic receptors is unknown.

Collect information on the extent and nature of the habitat
present. This would include qualitative information on
vegetative cover that would be used to identify possible use
by wildlife and aquatic receptors.

Complete a qualitative sampling of the diversion ditch
(concurrently with sediment and sediment pore water
samples) to identify presence absence of macroinvertebrates.

Species will be identified to lowest taxonomic level possible.

Page 2 of B
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Table 9-1

Summary of Data Gaps for Ecological Risk Assessment

Screening Level Ecological Risk Assessment for the Richardson Flat Tailings

Exposure Area Data Type Data Gaps Data Collection
Consider toxicity testing of sediment, and/or sediment pore |
water in consideration of habitat information obtained and
. . . . The SERA predicts that surface water and sediments of site.-specific needs Lo reduce the conservative screening
South Diversion | Toxicological - . ) . estimates of the SERA.
Ditch Data the South prCI‘SlO'n. dnch tf)x‘f: to aquatic receptors
however site-specific toxicity is unknown. Concurrent samples of media should be analyzed for TAL
metals with analyses coordinated with any biological
sampling or sampling of biological tissue.
The SERA predicts risks for wildlife species Collect benthic organisms and fish (if present) for tissue
South Diversion Biological consuming, benthic invertebrates and fish from the analyses of TAL metals. Sediment and/or sediment pore water

Ditch

Tissue Data

South Diversion Ditch. The site-specific metals
concentrations in food items is unknown.

samples should be collected concurrently and analyzed for
TAL metals.

On and Off-Site
Impoundment
Soils

Analytical
Data

Current sampling of the soils on and off the main
impoundment have been analyzed for an inconsistent
set of analyses.

Analyze future monitoring samples for TAL list. Analyze
samples collected for concurrent analyses of tissues for TAL
list.

Other Data

Potential risks are associated with the depth and extent
of soil cover.

Map extent of soil cover off and on the main impoundment.
Evaluate risks in the ERA considering the depth of soil cover
in relation to the types of plant cover present and root zone for
such.

Biological
Data

Information on the type of habitat is unknown.
Potential use of the on and off impoundment soils areas
area by wildlife is unknown.

Map and characterize the type of vegetative cover.
Characterize habitat and identify possible wildlife receptors.

Toxicological
Data

The SERA predicts that on and off impoundment soils
are potentially toxic to plants and soil invertebrates
however site-specific toxicity is unknown.

Consider toxicity testing of soils with earthworms and/or
plants in consideration of vegetation and soil cover
information obtained and site-specific needs to reduce the
conservative screening estimates of the SERA.

Testing should be completed concurrently with sampling and
analyses for analytical parameters and biological sampling.

Biological
Tissue Data

The SERA predicts risks for wildlife species
consuming, plants, soil invertebrates and small
mammals. The site-specific metals concentrations in
food items is unknown.

Collect plants and soil invertebrates for tissue analyses of
TAL metals. Soil samples should be collected concurrently
and analyzed for TAL metals.

Page3of 3



APPENDICES



-DRAFT-
Richardson Flat Tailings Site
Screening Ecological Risk Assessment

APPENDIX A

RAW DATA SUMMARY

**electronic data will be provided upon request**



)

-DRAFT-
Richardson Flat Tailings Site
Screening Ecological Risk Assessment

APPENDIX B

WILDLIFE EXPOSURE FACTORS



1,137 - Mean - adult temale - British Columbia
699 - Mean - adult female - spring - Minnesota
717 - Mean - adult male - Wisconsin
96 - Mean - adult female - Wisconsin

Red Fox
Vulpes vulpes
Paramecter Symbol Reported Values References Values Identified for ERA
Iabitat Habuats are diverse. Red fox prefer areas with broken and diverse USEPA, 1993
upland habitats. They are rare in pine forests, moist conifer forests and
semiarid grasslands and deserts.
Body Weight BW 5.25 - Mean - adult males in spring - Illinois USEPA, 1993  |Mean of reported means:
(kg wet weight) 4.13 - Mean - adult females in spring - Ilinois 4.54
4.82 - Mean - adult males in fall - lowa
3.94 - Mean - adult females in fall - Iowa
2.95 to 7.04 - Range of means
Food Ingestion Rate IRios  |0.069 g/g-day (wet weight) - Mean - nonbreeding adults - North Dakota -|  USEPA, 1993 {Reported value used:
(kg wet weight/day) captive
=0.31 kp/day (based on BW of 4.54 kg) 031
Water Ingestion Rate IR aee  |Species-specific values are not available. USEPA, 1993 |Estimated {rom equation:
(L/day) Can be estimated based on the following equation: 039
IR, e =0.099*BW*°
Soil Ingestion Rate IR, {Ingestion of soil (I,,) as percentage of food intake (kg sediment dry Beyer, 1994 IR, = [Rpo0q*0.27*1, ., Where 0.27 (kg food dry
(kg dry weight/day) weight/kg food dry weight) is reported at 2.8%. L4 equal to 0.028. weight /kg food wet weight) = wet weight to dry
. weight conversion factor for food assuming 27%
dry matter in food:
0.0023
Dietary Composition df The red fox feeds on both plants and animals with most of its diet USEPA, 1993  |Fraction fish= df . ma, = 0.90
composed of small mammals, birds, insects and fruit.
(fraction wet volume) Fraction plants = dfj,,, = 0.1
27% solids in diet based on weighted average.
Home Range Size HR 1,611 - Mean -adult both sexes - British Columbia USEPA, 1993  |Mean of reported values:
(ha) 1,967 - Mean - adult male - British Columbia 1,038

Seasonal Use

Exposure Factors.xls: Red Fox

2/7/2002

DRAFT

Page 1 of 9



-
.ﬁAFT

(ha)

i’
Masked Shrew
Sorex cinereus
Parameter Symbol Reported Values References Values Identified for ERA
Habitat Masked shrews are the most common shrews in moist forests, open Zeveloff, 1988
country, and brush of the northern United States. High-metabolic rates
require cool, moist areas.
Body Weight BW 2.4-7.8 g (mean of range =5.1g) Whitaker, 1980 |Mean of reported means:
(kg wet weight) 4-7g (mean of range = 5.5g) Burt & 0.0053
Grossenheider,
1976
Food Ingestion Rate Rpoy  10.00795 - Mean - adults both sexes - Ohio laboratory USEPA, 1993 * [Mean of mean values:
(kg wet weight/day) 0.62 g/g- day = 0.01 kg/d = Mean - adults both sexes - Ohio lab 0.0090
Water Ingestion Rate IR, [Can be estimated based on the following equation: USEPA, 1993 * |Reported mean selected:
(L/day) IR, =0.099*BW"* 0.00089
Soil Ingestion Rate IR Ingestion of soil (L) as percentage of food intake (kg soil dry Talmage & IRy = Rpooa®0.32*1;. Where 0.32 (kg food dry
(kg dry weight/day) weight/kg food dry weight) is reported at 13%. Value reported for Walion, 1993 |weight /kg food wet weight) = wet weight to dry
short-tail shrew. weiglt conversion factor for food assuming 32%
dry matter in food:
0.00037
Dietary Composition df The masked shrew is primarily feeds on insects with beetles, flies, and |  Zeveloff, 1988
(fraction wet volume) ants comprising most of their diet. They also consume small Fraction soil invertebrates = dygijvens = 0.32
vertebrates, such as salamanders, and some vegetation. Fraction terr invertebrates = df,.pves = 0.53
Fraction plants = df,;,,, = 0.15
32% solids in diet based on weighted average.
Home Range Size HR 0.39 - Mean - both sexes - Manitoba bog

USEPA, 1993 °

0.39

Seasonal Use

a uses values established for the short-tailed shrew

Exposure Factors.xls: Masked Shrew

2/7/2002
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Deer Mouse
Peromyscus maniculatis

Parameter

Symbol

Reported Values

References

Values Identified for ERA

ITabitat

Deer mice inhabit al types of dry-land type habitats including short-grass pratiries,
grass-sage-communities, coastal sage scrub, sand dunes, wet prairies, upland mixed
and cedar forests, and deciduous forests.

USEPA, 1993

Body Weight
(kg wet weight)

BW

0.022 - Mean - adult males - North America
0.020 - Mean - adult females - North America
0.0157 - Mean - adult mmales

0.0148 - Mean - adult females

0.0223 - Mean - adult males

0.0211 - Mean - adult females

0.0196 - Mean - both sexes - New Hampshire

USEPA, 1993

Mean of reported means:

0.019

Food Ingestion Rate
(kg wet weight/day)

IRfood

0.19 g/g-day(wet weight) - Mean - adult females - Canada
0.18 g/g-day (wet weight) - Mean - adult females - Canada
0.45 g/g-day - Mean - lactating females - Canada

0.38 g/g-day - Mean - lactating females - Canada

0.19 g/g-day - Mean - nonbreeding temales - Virginia lab
(0.22 g/g-day - Mean - nonbreeding males - Virginia lab

USEPA, 1993

Mean of reported mean values (0.268 g/g-day) for
tree-living adults is used converting to kg/day
based on a BW of 0.019 kg:

0.005

Water Ingestion Rate
(I./day)

IRWaler

0.19 g/g-day - Mean -adulis - I1linois Iab
Can be estimated based on the following equation:
IR yarer =0.099*BW**°

USEPA, 1993

Estimated based on equation:

0.0028

Soil Ingestion Rate
(kg dry weight/day)

IRsml

Ingestion of soil (I;,y) as percentage of food intake (kg soil dry weight/kg food dry
weight) is not available for the deer mouse. Beyer reports <2% for the white-footed
mouse, [t is assumed that the deer mouse is similar due to a similar diet. I is
assumed to equal 0.02 or 2% of food mtake.

Beyer, 1994

TRgoit = IRf0q*0.55%* 1,y Where 0.55 (kg food dry
weight /kg food wet weight) = wet weight to dry
weight conversion factor for food assuming 55%
dry matter in food:

0.00006

Dietary Composition
(iraction wet volume)

dt

Deer mice are omanivorous and opportunistic. They eat primarily seeds, arthropods,
sowe green vegetation , roots, fiuits and fungi.

In Colorado short grass prairie the reported diet contains: 43% seeds, 5.4% forbs,
3.6% grasses and sedges, 2.1%% shrubs, 13% beetles, 4.9% leathoppers, 9.4%
lepidopterans, and 2.0% spiders.

USEFPA, 1993

Fraction plants = df,, = 1.0

Home Range Size
(ha)

HR

The home range of female deer mice encompass both their foraging areas and their

0.039 - Mean for adult males in swinmer in Utah subalpine meadow
0.027 - Mean for adult females in swmmer in Utah subalpine meadow
0.10 - Mean for adult males in Oregon ponderosa pines

0.075 - Mean for adult females in Oregon ponderosa pines

0.128 - Mean for adult mnales in 1daho desert

0.094 - Mean for adult females in Idaho desert

USEPA, 1993

Mean of means for females:
0.065

Seasonal Use

Torpor reported in winter in northern parts of range.

USEPA, 1993

Exposure Factors xls: Deer Mouse
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e R ‘EQAFT
Mink
Mustela vison
Parameter Symbol Reported Values References Values Identified for ERA
Iabitat Mink are associated with aquatic habitats including rivers, streams, lakes, USEPA, 1993
ditches, swamps, marshes and backwater areas. They prefer irregular shorelines
and brushy or wooded cover adjacent 1o the water.
Body Weight BW 1.04 - Mean - adult male - summer - Montana USEPA, 1993  |Mean of means for females:
(kg wet weight) 1.233 - Mean - adult male - fall - Montana 0.556
0.330 ~ Mean - adult female- summer - Montana
().586 - Mean - adult female - fall - Montana
0.777 - Mean - juvenile male - summmer - Montana
0.533 - Mean - juvenile fermale - summer - Montana
Food Ingestion Rate IRpoa  [0.13 g/g-day - Mean - captive males = 0.13 kg/day (using 1.14 kg BW) USEPA, 1993 |Mean of means for females:
(kg wet weight/day) 0.12 g/g-day - Mean - farm raised males = 0.14 kg/day 0.089
0.16 p/g-day - Mean - farm raised females = 0.089 kg/day (0.556 BW)
Water Ingestion Rate Ryaer  10.028 g/u-day = 0.022 L/day - Mean for farm raised mink. USEPA, 1993 |Reported mean selected:
(I./day) 0.0584
Sediment or Soil IR cqmen |Ingestion of sediment (1,.4) or soil (I,,) as percentage of tood intake (kg dry IR g (or TRi1) = IR, 0q*0.25% . son where 0.23 (kg
Ingestion Rate weight/kg food dry weiglit) is not available. Assumed 10 be equal to 1%. food dry weight /kg food wet weight) = wet weight
(kg dry weight/day) to dry weight conversion factor for food assuming
25% dry matter in food:
0.0002
Dietary Composition dr Mink are opportunistic feeders taking whatever prey is abundant. In many parts| USEPA, 1993
(iraction wet volume) of its range mammals are the most important prey but mink hunt aquatic prey as Fraction fish= dfgy = (.75
well depending on the season. Fraction aquatic inveriebrates = dfuguvens = 0.25
In mink intestines collected from the Clark Fork River percent fregency of RCG, Hagler
occurrence in samples for food items: 61.5% fish; 19.2% mammals and 26.9% Bailly, 1995
aquatic invertebrates. In mink stomachs the frequency of occurrence was:
11.5% fish, and 7.2% marnumals.
Home Range Size HR Range size and shape depends on habitat. Shape is linear along streams and USEPA, 1993  IMean of reported values:
(ha) circular in marshes. 14.1

Montana /riverine:
7.8 - Female mink in heavy vegetation
20.4 - Female mink in sparse vegetation

Scasonal Use

Mink are noctinal and active year round.

USEPA, 1993

Exposure Factors.xls: Mink

2/7/2002
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American Robin
Turdus migratorius
Parameter Symbol Reported Values References Values Identified for ERA
Ilabitat Breeds i moist forests, swamps, open woodlauds, orchards, parks, and USEPA, 1993 and
lawns. Forages on ground in open areas along habitat edges of streans. Sample & Suter,
1994
Body Weight BW 0.0773 - Mean - adults - Pennsylvania USEPA, 1993 |Mean of reported means for breeding adults:
(ke wet weight) 0.0862 - Mean - adult male nonbreeders - New York
0.0836 - Mean - adult female nonbreeders - New York 0.0814
0.0774 - Mean - adult temale breeders -New York
0.0806 - Mean - adult mate breeders - New York
0.0635 10 0.103 - Range breeding adults - PA (median=0.0833)
Food Ingestion Rate IR0y [0.89 g/g-day (wet weight) - Mean - breeding free living male and females - USEPA, 1993 [Mean of two reported values:
(kg wel weight/day) California = 0.0698 kg/day (BW = 0.0823 kg)
1.52 p/g=day (wet weight) - Mean - free living adults - Kansas = 0.12 kg/day 0.078
(BW =0.055 kg)
Water Ingestion Rate IR,,.. [|Specific values tor the robin are unavailable. USEPA, 1993 |Estimated from equation:
(L/day) Estimated based ou tollowing equation:
IR, 1oy =0.059*BW* 0.011
Soil Ingestion Rate IR,y |Specific soil ingestion values are not available for the robin. If soil ingestion| Beyer, 1994;  |If the diet of the woodcock 1s 99% earthworms
(kg dry weight/day) is assumed to be proportional to the fraction of earthworms (soil Sample & Suter, |and 10.4% of their diet is soil then a robin
invertebrates) in the diet then the reported soil ingestion for the American 1994 consuming 77% earthworms will consume 8.1%
woodcock can be used as a basis for deriving a value for the robin. soil. I,y = 0.081
IR 4 = IR0a*0.2%1, y Where 0.2 (kg food dry
weight /kg food wet weight) = wet weight to dry
weight conversion factor for food assuming 20%
dry matter in food:
0.0012
Dictary Composition df Western United States: USEPA, 1993 |Diet reported for breeding season used (spring &
(fraction wet volume) Spring:  fruit 17%; invertebrates 83% summer). Reported fractions for seasons are
Summer: fruit 29%; invertebrates 71% averaged:
Fall: fruit 63%; ivertebrates 37% Plants = df = 0.3
Winter;  fruit 70%; invertebrates 30% Soil invertebrates = df, ovens = 0.7
Ilome Range Size HR Foraging home range from nests in summer:; USEPA, 1993 |Mean of mean values:
(ha) 0.15 - Mean - adults with nestlings
0.81 - Mean - adults with fledglings 0.48
Seasonal Use Migratory in northern portion of range. Leave breeding grounds from USEPA, 1993
September to November returning from February to April.

Exposure Factors.xls: American Robin
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Greater-Sage Grouse
Centrocercus urophasianus
Parameter Symbol Reported Values References Values Identified for ERA
Habitat Sagebrush plains, foorhills, and mountain valleys Utah Division of
Wildlife
Resources
http:/Awvww.utahc
Body Weight BW  |Males-25-30 inches in length and up to 7 pounds - N. America Utah Division of
(kg wet weight) Females-average 20 inches and less than 3 pounds - N. America Wildlife Average of male and female:
Resources 23
http://www .utahc
dc.usu.edw/rsgis2/
SearclyDisplay.as
Food Ingestion Rate IR:poa  [Specific values for the grouse are unavailable. USEPA, 1993 |Reported mean value for free-living adults is used:
(kg wet weight/day) Estimated based on following equation:
IR ,0q (kg dw/day) = 0.0582*BW (kg ww)>*! 0.100
Water Ingestion Rate IR, |Species specific values are not available. USEPA, 1993 |Estimated from equation:
(L/day) Estimated based on following equation:
"{waler :O-OSQ*BWO'W l 03 1
Soil Ingestion Rate IR,,; |Ingestion of soil (L) as percentage of food imake (kg soil dry Assumption  [IRy = IRg0*0.33*;, Where 0.33 (kg food dry
(kg dry weight/day) weight/kg food dry weight) is not available. Assumed to be equal weight /kg food wet weight) = wet weight to dry
10 2%, weight conversion factor for food assuming 33%
dry matter in food:
0.0007
Dietary Composition dft Sage grouse eat primarily plants and flowers. They eat sagebrush Utah Division of
(fraction wet volume) leaves in the winter and clavers, dandelions, grasses, and other Wildlife Fraction plants = = 1.0
plants in the swnmer. Juveniles occasionally eat seeds and insects Resources
in the summer. http://Awww.utahc
Home Range Size HR as much as 800 square miles http://cascadia i
Seasonal Use The Greater-Sage Grouse is a permanent resident of Oregon, Utah Division of
Washington, Idalio, Nevada, Utah, Colorado, Wyoming, Montana, Wildlife
California, North and South Dakota. The males arrive at "strutting Resources
grounds" during March and April. Females arrive here in early http://www.utahc

Exposure Factors.xls: Greater-Sage Grouse
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American Kestrel
Falco sparverius
Parameter Symbol Reported Values References Values Identified for ERA
Habitat Open deserts, semi-open areas, edges of groves and urban areas USEPA, 1993
Body Weight BW 0.115 - Mean - females - fall - California USEPA, 1993 |Mean of reported means:
(kg wet weight) 0.103 - Mean - males - fall - California
0.124 - Mean - laying females - Ttah 0.115
0.127 - Mean - females - fall - Utah
0.108 - Mean - incubating males - Utah
0.111 - Mean - males - fall - Utah
Food Ingestion Rate Reoa  |0.29 g/g -day (wet weight) - Mean - free-living adults - winter - USEPA, 1993 [Reported mean value for free-living adults is used:
(kg wet weight/day) California
0.31 g/g-day (wet weight) - seminatural enclosed adults - Ohio 0.033
Water Ingestion Rate R,... |Species specific values are not available. USEPA, 1993 |Estimated from equation:
(L./day) Estimated based on following equation:
IR, =0.059*BW*Y 0.014
Soil Ingestion Rate IR Ingestion of soil (I,.;) as percentage of food intake (kg soil dry Assumption  |TR,y; = IR0q*0.33%1;, Where 0.33 (kg food dry
(kg dry weight/day) weight/kg food dry weight) is not available. Assumed 10 be equal weight /kg food wet weight) = wet weight to dry
o 1%. weight conversion factor for food assuming 33%
dry matter in food:
0.0001
Dictary Composition df Kestrels prey on a variety of small animals including USEPA, 1993
(fraction wet volume) invertebrates(worms, spiders, scorpions, beetles), amphibians, Fraction terr. invertebrates = dfioipyvens = 0.33
reptiles and small to medium-sized birds and mammals.
Fraction small mammals = df, pumais = 0.67
Reported diet in California open areas: Invertebrates: 32.6%, 33% solids in diet based on weighted average.
mammals: 31.7%, birds: 30.3%, reptiles: 1.9 %, and other 3.5%.
Home Range Size HR 202 - Mean - adults - summer - Wyoming USEPA, 1993 |Mean of reported means for summer:
(ha) 131- Mean - adults - summer - Michigan 167
21 to 500 - Range for summer
9.7 to 42 - Range for winter
Seasonal Use The American Kestrel is a year-round resident over most of the USEPA, 1993
: United States; but is migratory in the northern-most portion of its
range. In Utah the American Kestrel migrates in early September
to early November and in Wyoming it returns in mid-April.

Exposure Factors.xls: American Kestrel
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Mallard Duck
Anas platyrhynchos
Parameter Symbel Reported Values References Values Identified for ERA
Habitat Natural bottomland wetlands and rivers, reservoirs, and USEPA, 1993
ponds in winter, Dense grassy vegetation with height of at
least one-halt meter, usually within a few kilometers of
Jwater, for nesting
Body Weight BW 1.225 - Mean - adult male USEPA, 1993 1.13
(kg wet weight) 1.043 - Mean - adult female
1.043 to 1.814 - Range
Tood Ingestion Rate IReoa  |Species specific values are not available. USEPA, 1993  |Estimated from equation:
(ke wet weight/day) Can be estimated based on following equation:
IR, =(0.0382*BW*%") /0.2 0.32
Where: (.2 = dry weight to wet weight conversion factor
assuming 20% dry matter in diet,
Water Ingestion Rate IR, | Values not reported. USEPA, 1993  |Estimated from e¢uation:
(L/day) Estimated based on following equation: :
IR, .., =0.059*BW>¢ 0.064
Sediment Ingestion IR,;  {Ingestion of sediment (1) as percentage of food intake (kg Beyer, 1994 |IR,.q = IRg,0*0.145*], Where 0.145 (kg food
Rate sediment dry weight/kg food dry weight) reported at 3.3%. dry weight /kg food wet weight) = wet weight
(kg dry weight/day) to dry weight conversion factor for food
assuming 14.5% dry matter in food:
0.0015
Dietary Composition df South central North Dakota/prairie potholes. " USEPA, 1993 | Diet reported for breeding season used
(fraction wel volume) Spring breeding season: because this is when exposures for mallards
Invertebrates 74.7% ; plant material 25.3% would occur at the CFR OU.
Louisiana coastal marsh in winter USEPA, 1993 |Aquatic vegetation = df,,.,= 0.25
Snails 1.05%; plant material 92.2% and other 6.8% Aquatic invertebrates = df, uiye = 0.75
14.5% solids in diet based on weighted
average.
Home Range Size IR 468 - Mean - adult female - North Dakota

(ha)

I11 - Mean - laying female - North Dakota
540 - Mean - adult female - Minnesota
620 - Mean - adult male Minnesota

40 to 1,440 - Range

USEPA, 1993

Mean of reported mean values for adult
females:

435

Seasonal Use

Migratory in northern portion of range. Leave breeding
grounds by November returning from mid-March 1o mid-
May.

USEPA, 1993

Exposure Factors.xls: Mallard Duck
2/7/2002
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Belted Kingfisher
Ceryle alevon

Parameter Symbel Reported Values References Values Identified for ERA
Iabitat Forages on ground in open areas along habitat edges of streams, rivers USEPA, 1993
ponds and lakes where fish concentrations are greatest. Nests in
burrows that are devoid of vegetation.
Body Weight BW 0.148 - Mean - adults - Pennsylvania USEPA, 1993  [Mean of reported means:
(kg wet weight) 0.136 - Mean - adults - Pennsylvania 0.147
0.158 - Mean - adults - Ohio
Food Ingestion Rate IRy |0.5 g/p-day - Mean - adults - northcentral lower Michigan USEPA, 1993 |Mean value:
(kg wet weight/day)
0.07
Water Ingestion Rate IR, .. |Specific values not available. USEPA, 1993  |Estimated from equation:
(L/day) Estimated based on following equation:
TR, ger =0.059*BW® 0.016
Sediment Ingestion Rate IR,; |Ingestion of sediment (I ;) or soil (1,,,) as percentage of food intake Assumption  [IR 4 (or IR, ) = IRf00d*0.27*], .y Where
(kg dry weight/day) (kg dry weight/kg food dry weight) is not available. Assumed to be 0.27 (kg tood dry weight /kg food wet weight)
equal to 1%. = wet weight to dry weight conversion factor for
food assuming 27% dry matter in food:
0.0002
Dietary Composition daft Michigan/trout streams: USEPA, 1993
{fraction wet volume) Game fish: 43% Fraction fish = dfg, =0.59
Forage fish: 15% Fraction aquatic invertebrates = df,vens = 0.41
Unidentified fish: 1%
Invertebrates: 41%
Home Runge Size HR During the spring and early summer the breeding pairs defend both the| USEPA, 1993

territory including both their nest site and their foraging area. By
autumn each bird defends an individual feeding territory only.
Breeding territories can be more than twice as long as the feeding
territory. Foraging territory is inversely related to prey abundance.

No Info

Foraging Distance
(km)

Foraging distance in early summer (breeding pairs):
2.19 - Mean - Pennsylivania

1.03 - Mean - Ohio/streams

1.03 - Mean - southwest Ohio/streams

USEPA, 1993

Mean of means for breeding pairs:

142

Seasonal Use

Migratory in northern portion of range. Leave breeding grounds from
October to December returning trom February to April.

USEPA, 1993

Exposure Factors.xls: Belted Kingfisher
2/7/2002
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APPENDIX C
Estimation of Terrestrial Plant Tissue Concentrations from Site Soil and Tailings Data

: Screening Ecological Risk Assessment for the Richardson Flat Tailings Site

UCL9s BAF Parameters | Plant Conc | Plant Conc
Location Ccorc l:::::;t Min Max Geomean Mean Stdev Norm LogNorm EPC B, B, (mg/kg dw) | (mgrkg ww)
Arsenic 11711 6.70 14.00 8.52 8.77 235 10.05 10.14 10.14 -1.992 0.564 0.50 0.27
Barium 373 213.00 265.00 234.00 235.00 26.91 280.36 292.98 265.00 na na na na
Cadmium 173 0.25 1.00 0.40 0.50 0.43 1.23 200.13 1.00 -0.476 0.546 0.62 0.33
Chromium 373 20.00 23.00 21.63 21.67 1.53 24.24 24.92 23.00 na na na na
R Copper 373 15.00 29.00 19.09 20.00 7.81 33.17 78.00 29.00 0.669 0.394 7.36 3.90
Background Seils
Lead 11/11 22.00 98.00 36.74 4191 25.65 55.91 58.67 58.67 -1.328 0.561 2.60 1.38
Mercury 1/3 0.05 0.15 0.07 0.08 0.06 0.18 2.92 0.15 -0.996 0.544 0.13 0.07
Selenium 03 2.50 2.50 2.50 2.50 0.00 2.50 2.50 2.50 -0.678 1.104 1.40 0.74
Silver 0/3 2.50 2.50 2.50 2.50 0.00 2.50 2.50 2.50 na ny na na
Zine 373 90.00 127.00 103.14 104.33 19.86 137.81 160.68 127.00 1.575 0.555 71.06 37.66
Arsenic 69/69 6.00 316.00 13.51 2993 62.54 42.50 28.24 42.50 -1.992 0.564 1.13 0.60
Barium 14/14 188.00 413.00 27429 285.07 84.09 324.85 331.38 331.38 na na na na
Cadmium 11/14 0.25 43.00 1.25 4.98 11.67 10.50 15.30 15.30 -0.476 0.546 2.75 1.46
Chromium 14/14 20.00 31.00 22.36 22.57 3.46 24.21 24.12 2421 na na na na
Off-Impoundment Copper 14/14 20.00 112.00 3335 37.79 24.43 49.34 48.74 49.34 0.669 0.394 9.07 4.81
Soils Lead 69/69 17.00 6265.00 90.87 523.46 1405.41 806.01 496.03 806.01 -1.328 0.561 11.32 6.00
Mercury 4/14 0.05 3.20 0.10 0.49 1.10 1.02 1.32 1.32 -0.996 0.544 0.43 .23
Selenium 0/14 2.50 2.50 2.50 2.50 0.00 2.50 2.50 2.50 -0.678 1.104 1.40 0.74
Silver 0/14 2.50 2.50 2.50 2.50 0.00 2.50 2.50 2.50 na na na na
Zinc 14/14 65.00 1800.00 183.83 319.64 478.99 546.23 550.85 550.85 1.575 0.555 160.43 §5.03
Aluminum 11711 17600.00 | 26100.00 | 21834.07 | 22009.09 | 2890.83 | 23586.72 ] 23738.97 | 23738.97 na na na na
Antimony Rl 2.50 10.00 2.84 3.18 2.26 4.42 4.04 4.42 na na na na
Arsenic 52/58 2.50 121.00 11.27 18.80 23.81 24.05 23.78 24.05 -1.992 0.564 0.82 0.43
Barium 13/13 175.00 365.00 236.31 24323 64.35 275.00 277.01 2717.01 na na na na
Cadmium 9/24 0.25 6.00 0.55 111 1.56 1.66 2.03 2.03 -0.476 0.546 0.92 0.48
On-Impoundment| Chromium 24/24 16.00 39.00 22.21 22.63 4.83 2431 24.25 2431 na na na na
Soils Copper 24/24 13.00 99.00 29.02 33.92 23.08 41.97 41.52 41.97 0.669 0.394 851 4.51
Lead 5858 13.00 3239.00 72.21 283.29 600.09 415.67 418.97 428.97 -1.328 0.561 7.94 421
Mercury 1124 0.05 1.50 0.09 0.20 0.34 0.32 0.30 0.32 -0.996 0.544 0.20 0.11
Selenium 0/24 2.50 2.50 2.50 2.50 0.00 2.50 2.50 2.50 -0.678 1.104 1.40 0.74
Silver 0/24 2.50 2.50 2.50 2.50 0.00 2.50 2.50 2.50 na na na na
Zinc 24/24 47.00 1010.00 13132 212.50 261.61 303.81 314.05 314.05 1.575° 0.555 117.45 62.25
Aluminum 40/40 813.00 32700.00 4071.60 7541.35 9038.98 | 9970.97 11034.40 11034.40 na na na na
Antimony 33/40 2.50 505.00 57.88 130.15 121.20 162.72 626.21 505.00 na na na na
Arsenic 49/49 6.60 637.00 147.60 236.98 149.14 272.78 595.62 595.62 -1.992 0.564 5.01 2.66
Cadmium 43/46 0.25 250.00 22.34 46.42 46.82 58.02 21238 212.38 -0.476 0.546 11.58 6.14
Chromium 39/40 2.50 111.00 18.16 22.66 19.33 27.86 28.03 28.03 na na na na
Site Tailings Copper 48/48 20.00 1323.00 243.01 377.00 32134 | 454.92 643.91 643.91 0.669 0.394 24.96 13.23
Lead 46/46 19.00 31600.00 2154.97 5468.63 | 6153.05 | 6992.76 | 44489.30 | 31600.00 | -1.328 0.561 88.63 46.97
Mercury 40/45 0.05 85.00 1.59 5.51 13.15 8.81 17.06 17.06 -0.996 0.544 1.73 0.92
Selenium 26/40 0.98 24.00 6.34 8.52 5.97 10.13 12.08 12.08 -0.678 1.104 7.94 4.21
Silver 38/46 2.50 120.00 1931 3117 28.20 38.15 56.45 56.45 na na na na
Zinc 47/47 97.00 33800.00 4046.74 7438.11 6630.33 | 9062.89 22053.08 22053.08 1.575 0.555 1243 .48 659.05

BAF Parameters from BIC, 1998. Empirical Models for the Uptake of Inorganic Chemicals from Soil by Plants. BIC-OR-133. US Dept. of Enerpy
EPC is equal to the estimated plant concentration based on the minimum of the 95UCL and the maxhmum in soil.

Plant tissue concentrations were estinated using the equation: In(conc in plant dw)=Bg+B(Infconc in soil dw])
Dry weight concentrations were converted to wet weight using a conversion factor (CF) of 0.53 {DOI, 1998]. ww =dw * CF

Plant Tissue Conc Est rev.xls: EPCstats
21712002 -




APPENDIX C
Estimation of Earthworm Tissue Concentrations from Site Soil and Tailings Data

Screening Ecological Risk Assessment for the Richardson Flat Tailings Site

UCLYS BAF Parameters | Earthworm [ Earthworm
) Detect Conc (mg/kg | Conc (ing/kg
Location corc Freq Min Max Geomean Mean Stdev Norm LogNorm EPC B, B, dw) ww)
Arsenic 11/11 6.70 14.00 8.52 8.77 2.35 10.05 10.14 10.14 -1.421 0.706 .24 1.04
Barium 33 213.00 265.00 234.00 235.00 2691 280.36 29298 265.00 na na na na
Cadmium 173 0.25 1.00 0.40 0.50 0.43 1.23 200.13 1.00 2.114 0.795 8.28 6.96
Chromium 373 20.00 23.00 21,63 21.67 1.53 24.24 24.92 23.00 0 0 1.00 0.84
Background Soils Copper 3/3 15.00 29.00 19.09 20.00 7.81 3317 78.00 29.00 1.675 0.264 12.99 10.91
Lead 1111 22,00 98.00 36.74 4191 25.65 5591 58.67 58.67 -0.218 0.807 21.50 18.06
Mercury 1/3 0.03 0.15 0.07 0.08 0.06 0.18 2.92 0.15 0.0781 0.3369 0.57 0.48
Scleninm 0/3 2.50 2.50 2.50 2.50 0.00 2.50 2.50 2.50 -0.075 0.733 1.82 1.53
Silver 0/3 2.50 2.50 2.50 2.50 0.00 2.50 2.50 2.50 na na na na
Zinc 373 90.00 127.00 103.14 104.33 19.86 137.81 160.68 127.00 4.449 0.328 419.01 351.97
Avrsenic 69/69 6.00 316.00 13.51 29.93 62,54 42.50 28.24 42.50 -1.421 0.706 341 2.86
Barium 14/14 188.00 413.00 274.29 285.07 84.09 324.85 33138 33138 na na na na
Cadmium 11/14 0.25 43.00 1.25 4.98 11.67 10.50 15.30 15.30 2.114 0.795 72.43 60.84
Off- Chromium 14/14 20.00 31.00 22.36 22.57 3.46 24.21 24,12 24.21 0 0 1.00 0.84
Impoundment Copper 14/14 20.00 112.00 3335 37.79 24,43 49.34 48.74 49.34 1.675 0.264 14.94 12.55
Soils Lead 69/69 17.00 6265.00 90.87 523.46 1405.41 806.01 496,03 806.01 -0.218 0.807 178.13 149.63
Mercury 4/14 0.03 3.20 0.10 0.49 1.10 1.02 1.32 1.32 0.0781 0.3369 1.19 1.00
Selenium 0/14 2.50 2.50 2.50 2.50 0.00 2.50 2.50 2.50 -0.073 0.733 1.82 1.53
Silver 0/14 2.30 2.50 2.50 2.50 0.00 2.50 2.50 2.50 na na na na
Zinc 14/14 65.00 1800.00 183.83 319.64 478.99 546.23 550.85 550.85 4.449 0.328 678.01 569.53
Aluminum 1181 ] 17600.00 | 26100.00 | 21834.07 | 22009.09 | 2890.83 | 23586.72 | 23738.97 | 23738.97 na na \7) na
Antimony t/11 2.50 10.00 2.84 3.18 2.26 4.42 4.04 4.42 na na na na
Arsenic 52/58 2.50 121.00 11.27 18.80 2381 24.05 23.78 24.05 -1.421 0.706 2.28 1.92
Barium 13/13 175.00 365.00 23631 243.23 64.35 275.00 277.01 277.01 na na na na
On- Cadmium 9/24 0.25 6.00 0.55 1.11 1.56 1.66 2.03 2.03 2.114 0.795 14.55 12.23
Impoundment Chromium 24/24 16.00 39.00 2221 22.63 4.83 24.31 24.25 2431 0 0 1.00 0.84
Soils Copper 24/24 13.00 99.00 29.02 33.92 23.08 41.97 41.52 41.97 1.675 0.264 14.32 12.03
Lead 58/58 13.00 3239.00 72.21 283.29 600.09 415.67 428.97 428.97 -0.218 0.807 107.08 89.94
Mercury 7/24 0.05 1.50 0.09 0.20 0.34 0.32 0.30 0.32 0.0781 0.3369 0.74 0.62
Selenium 0/24 2.50 2.50 2.50 2.50 0.00 2.50 2.50 2.50 -0.075 0.733 1.82 1.53
Silver 0/24 2.50 2.50 2.50 2.50 0.00 2.50 2.50 2.50 na na na na
Zinc 24/24 47.00 1010.00 131.32 212.50 261.61 303.81 314.05 314.05 4.449 0.328 563.89 473.67
Aluminum 40/40 813.00 32700.00 4071.60 7541.35 | 903898 | 9970.97 11034.40 11034.40 na na na na
Antimony 33/40 2.50 505.00 57.88 130.15 121.20 162.72 626.21 505.00 na na na na
Arsenic 49/49 6.60 637.00 147.60 236.98 149.14 272.78 595.62 595.62 -1.421 0.706 21.98 18.46
Cadmium 43/46 0.25 250.00 22.34 46.42 46.82 58.02 212.38 212.38 2.114 0.795 586.35 492.54
Chromium 39/40 2.50 111.00 18.16 22.66 19.33 27.86 28.03 28.03 0 0 1.00 0.84
Site Taifings - Copper 48/48 20.00 1323.00 243.01 377.00 321.34 454.92 643.91 643.91 1.675 0.264 29.44 2473
Lead 46/46 19.00 31600.00 2154.97 5468.63 | 6153.05 | 6992.76 | 44489.30 | 31600.00 ] -0.218 0.807 3440.10 2889.69
Mercury 40/45 0.03 85.00 1.59 5.51 13.15 8.81 17.06 17.06 0.0781 0.3369 281 2.36
Selenium 26/40 0.98 24.00 6.34 8.52 5.97 10.13 12.08 12.08 -0.075 0.733 5.76 4.84
Silver 38/46 2.50 120.00 19.31 3117 28.20 38.15 56.45 56.45 na na na na
Zinc 47/47 97.00 33800.00 4046.74 7438.11 | 6630.33 | 9062.89 22053.08 | 22053.08 4.449 0.328 2274.23 1910.35

BAF Parameters from ERP, 1998, Development and Validation of Bioaccumulation Models for Earthworms. ES/ER/TM-220, US Dept of Energy
EPC 15 equal to the estimated earthworin concentration based on the minimum of the 95UCL and the maximum in soil.

Earthworm tissue concentrations were estimated using (he equation: In{conc in earthworm dw)=By+B;(In[conc in soil dw])
Dry weight concentrations were converted to wet weight using a conversion factor (CF) of 0 84 [EPA, 1993]. ww=dw * CF

Earthworm Tissue Conc Est.xls: EPCstats

2712002
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APPENDIX C
Estimation of Small Mammal Tissue Concentrations from Site Soil and Tailings Data
Screening Ecological Risk Assessment for the Richardson Flat Tailings Site
BAF Parameters Max of Max of
UCL95 Insectivore Herbivore Omuivore Mammal Mammal
Detect Median | Tissue Conc Median | Tissue Cone Median | Tissue Conc Trophic T‘rophic
Location copC Freq Min Max Geomean | Mean Stdev Norm | LogNorm EPC 8, B, ur (m/kg dw) B, B, UF (mu/kg dw) B, B, UF (el dw) (mGI:I:[:w) ‘m(,;‘«:l,npwsw)
Arsenic 11741 6.70 14.00 8.52 8.77 235 1005 10.14 10.14 -4.8471 [ 0.8188 na 0.05 -5.6531 | 1.1382 na 0.05 -4.5796 [ 0.7354 na 0.06 0.06 0.04
Barium 373 213.00 265 00 234.00 235.00 26.91 280.36 292.98 265.00 na na 0.0168 4.45 na na 0.0168 4.45 na na 0.0168 4.45 4.45 3.03
Cadmium 173 0.25 100 0.40 0.50 0.43 1.23 200.43 1.00 0.815 09638 na 226 -1.2571 1 04723 na 0.28 -1.5383 [ 0.566 ng 0.21 2.26 1.54
Chromium 33 2000 2300 21.63 21.67 1.53 2424 24.92 23.00 -1.4599 | 0.7338 na 232 na na 0.0774 1.78 -1.4599 1 0.7338 na 232 232 1.58
Background Soily Copper 33 15 00 29.00 19 09 20.00 7.81 3317 78.00 29 00 2,1042 01783 na 14.95 na na 00525 i.52 1.4592 0.2681 na 10.61 14.95 10.16
Lead 1111 2200 98 00 3674 41.91 25.65 5591 58 67 58.67 0.4819 | 0.4869 na 1176 -0.6114 | 05181 na 4.47 0.0761 | 0.4422 na 6.53 11.76 8.00
Mercury 173 0.05 0.5 007 0.08 0.06 0.18 292 01s na na 0.0543 0.01 na nit 0.0543 0.01 na na 0.0543 0.01 0.01 0.0l
Seleni 03 250 2350 250 2.50 0.00 250 2.50 250 -0.4158 | 03764 na 0.93 -04158 | 0.3764 na 0.93 -0.4158 | 0.3764 na 0.93 0.93 0.63
Silver 013 250 250 2.30 2.50 0.00 250 2.50 2.50 na na na na na na na na na na na na na na
Zinc 33 90 00 127.00 103.14 104.33 19.86 137 81 160.68 127.00 ] 4.4713 | 0.0738 na 125.06 44713 | 0.0738 na 125.06 44713 | 0.0738 na 125.06 125.06 85.04
Arsenic 69/69 6.00 316.00 13.51 29.93 62.54 42.50 28.24 42.50 -4 8471 [ 0.8188 na 0.17 -5.6531 | 1.1382 na 0.35 -4.5796 | 0.7354 nu 0.16 0.25 0.17
Barimn 14714 188 00 413.00 274.29 285.07 84.09 324.85 331.38 331.33 na na 0.0168 5.57 na na 0.0168 5.57 na na 0.0168 557 557 3.79
11714 025 43 00 1.25 4.98 11.67 10.50 1530 15.30 0.815 0.9638 na 3132 -1.2571 | 04723 na 1.03 -1.5383 | 0.566 na 10! 3132 21.29
Off- Chromium 1414 2000 31.00 2236 22.57 3.46 24.21 2412 24.21 -1.4599 | 07338 na 241 na na 0.0774 1.87 -14599 | 0.7338 na 241 241 1.64
f " Copper 14714 20.00 112.00 33.35 37.79 24.43 49.34 48.74 49.34 2.1042 [ 0.1783 na 16 43 na nd 0.0525 2.59 1.4592 | 0.2681 na 12.24 16.43 11.18
" Soils Lead 6969 17.00 6265.00 90.87 52346 1405.41 | 806.01 496.03 806.01 0.4819 | 0.4869 na 2.1 -0.6114 | 05181 na 17.39 0.0761 | 0.4422 na 2081 4211 28.63
Mercury 4/14 0.05 3.20 0.10 0.49 1.10 1.02 i32 1.32 na na 0.0543 0.07 na na 0.0543 0.07 na na 0.0543 0.07 0.07 0.05
Seleni 0114 1.50 250 250 250 0.00 250 250 2.50 -0.4158 § 0.3764 na 0.93 -0.4158 | 03764 na 0.93 04158 | 0.3764 na 093 0.93 063
Silver /14 2.50 250 250 2.50 0.00 250 2.50 2.50 na na na na na na na na na na na na na na
Zinc 14/14 65 00 1800 00 183.83 319.64 478.99 546.23 550 85 550.85 4.4713 00738 na 139.36 4.4713 0.0738 na 139.36 44713 0.0738 na 139.36 139 36 94.77
Alumi 11711 | 1760000 | 26100.00 | 21834.07 } 2200909 | 2890.83 | 23586.72| 2373897 ] 23738.97 na na na na na na na na na na na na na na
Antimony 1711 2.50 10.00 2.84 318 226 4.42 404 4.42 na na na na na na na na na na na na na na
Arsenic 52/58 2.50 121.00 11.27 18 80 23 81 2405 23.78 24.05 -1.8471 0.8188 na 0.1 -5.6531 1.1382 na 0.13 -4.5796 | 0.7354 na 01 0.13 009
Barium 1313 175.00 365.00 23631 243.23 64.35 275.00 27701 27701 na na 00168 4.65 na na 00168 4.65 na na 0.0168 465 4.65 3.16
On- Cadmium 9/24 0.25 600 055 111 1.56 1.66 2.03 2.03 0.815 0.9638 na 4.48 -1.2571 | 04723 na 0.40 -1.5383 | 0.566 na 0.32 4.48 3.04
R " Chromium 24724 16 00 35.00 22.2% 22.63 4.83 2431t 2425 2431 -1.4599 | 0.7338 na 2.41 na na 0.0774 1.88 -1.4599 | 0.7338 na 241 241 1.64
" Soils Capper 2424 1300 99 00 29.02 33.92 23.08 4197 41.52 1197 21042 | 0.1783 nd 1597 na na 0.0525 2.20 14592 | 0.2681 na 1nn 15.97 10.86
Lead 58/58 13.00 323900 72.21 283.29 600.09 | 41567 42897 4128 97 0.4819 | 0.4869 na 3098 -06114 | 05181 na 1254 0.0761 | 04422 na 15.74 30.98 21.06
Mercury 7/24 0.05 1.50 0.09 0.20 0.34 032 0.30 032 na na 0.0543 002 na na 0.0543 002 na na 0.0543 0.02 002 0.01
Seleni 0724 2.50 2.50 2.50 250 0.00 250 2.50 2.50 -0.4158 | 03764 na 0.93 -04158 | 0.3764 na 0.93 -0.4158 | 0.3764 na 0.93 0.93 0.63
Silver 024 250 250 2.50 250 0.00 2.50 250 2.50 na na na na na na na na na na na na na na
Zinc 2424 47.00 1010.00 131.32 212.50 261 61 303.81 31405 314.05 4.4713 | 00738 na 133.70 4.4713 | 0.0738 na 133.70 44713 | 0.0738 na 133.70 133.70 90.92
Alumi 40/40 §13.00 32700.00 | 4071.60 7541.35 | 9038.98 | 9970.97 1103440 | 11034.40 na na na na na na na na ua na na na na na
Antimony 33/40 2.50 505.00 51.88 13015 121.20 162.72 62621 505.00 na na na na na na na na na na na na na na
Arsenic 49/49 6.60 637.00 147.60 236.98 149.14 272.78 595.62 595.62 | -48471 | 08188 na 1.47 -5.6531 | 1.1382 na 5.05 -4.5796 | 0.7354 na 113 5.05 343
Cadmiwn 43/46 0.25 250.00 2234 4642 46.82 58.02 21238 21238 0.815 0.9638 na 395.24 -125871 1 04723 na 3.57 -1.5383 | 0.566 na 4.46 395.21 268 74
Chromium | 3940 150 111.00 18.16 2266 19.33 27.86 18.03 28.03 -1.4599 1 0.7338 na 2.68 na na 0.0774 247 -1.4599 | 0.7338 na 268 2.68 182
Copper 4848 2000 1323.00 243.01 377.00 32134 | 45492 643.91 643.91 2.1042 | 0.1783 na 25.98 na na 0.0525 33.81 1.4592 | 0.2681 na 24.37 33.81 2299
Lead 46/46 19 00 31600.00 | 2154.97 | 5468.63 | 6153.05 | 6992.76 | 44489.30 | 31600.00 | 0.4815 | 04869 na 25130 -0.6111 | 05181 na 116.35 0.0761 | 04422 na 105.39 251.30 170.88
Mercury 40745 005 85.00 1.59 5.51 13.15 881 17.06 17.06 na na 0.0543 0.93 na na 0.0543 0.93 na na 0.0543 0.93 0.93 0.63
Seleni 2640 0.98 24.00 634 8.52 5.97 1013 12.08 12.08 -0.4158 | 0.3764 na 1.69 -0.4158 | 0.3764 na 1.69 -0.4158 | 0.3764 na 1.69 169 115
Silver 38/46 2.50 120.00 1931 3117 28.20 3815 3643 56.45 na na na na na na na na na na na na na na
Zinc 47/47 97.00 33800.00 | 4046.74 § 7438.11 | 6630.33 | 9062.89 | 22053.08 | 22053.08 | 4.4713 | 0.0738 na 182.98 44713 | 0.0738 na 182 98 4.4713 | 0.0738 na 182.98 182.98 124.43
BAF Parameters fiom ERP. 1998. Development and Validation of Bioaccumulation Models for Small Mainmals. ES/ER/TM-219, US Dept of Energy
EPC is equal w0 the d small | cation based on the of the 95UCL and the maximum in soil

Small mamemal tissue concentralions were estimated using the equation: ln{cone in smatl mammals dw)=B,+B,{In[conc in soil dw])
Iy weight concentrations were converted 1o wet weight using a conversion fuctor {CF) of 0 68 [EPA, 1993]. ww = dw * CF

Mammal Tissue Conc Esl rev xIs EPCstals
2712002
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APPENDIX C
Estimation of Benthic Invertebrate Tissue Concentrations from Sediment Data

ucLss BSAF Benthic Conc | Benthic Conc
Location corc l}‘::;l Min Max Geomean Mean Stdev Norm LogNorm EPC Pe:coelrlile Gnglkg dw) | (mplkg ww)
Aluminum 66 | 3181.00 | 1522000 | 8629.76 | 9998 17 | 5081.85 | 14188.98 | 22888.06 | 15220.00 i 15220 00 2283.00
Antimony 676 35.00 889.00 137.80 | 24583 | 32359 | 51260 | 241286 | 889.00 1 889 00 133.35
Arsenic 677 33.00 | 173500 | 21929 | 459.14 | 60495 | 90271 | 6483.72 | 1735.00 0.69 1197.15 179.57
Cadmium 77 13.00 179.00 033 62.29 60.55 10668 | 24500 179.00 1155 743745 111562
. Chromium 777 13.00 42.00 25.00 2730 11.20 3552 45.06 200 0.468 19.66 295
Silver tc,',m‘ . Copper 7 4760 | 255000 | 60870 | 966.66 | 82684 | 157294 | 13577.66 | 2559.00 3387 61083.33 916250
upstream Lead 77 | 64100 | 4299000 | 4998.14 | 11004.43 | 1485040 | 21893.50 | 301984.65 | 42990.00 | _ 0.607 26094.93 3914.24
Mercury 57 0.10 160 041 0.57 0.51 0.95 221 1.60 2.868 159 0.69
Selenium a7 5.00 3350 15.00 19.07 11.82 2774 5957 32.00 1 32.00 180
Sitver 71 333 136.00 3197 SLIS 4544 8151 612,49 136.00 ] 136.00 20,40
Zine 777 | 2330.00 | 44560.00 | 8257.95 | 12930.57 | 14756.16 | 23750.54 | 59831.80 | 44560.00 | 7.527 335403.12 | 5031047
Alaminum 44 | 8043.00 | 1159000 | 1038347 | 10438.00 | 121675 | 11867.68 | 12026.22 | 11590.00 1 11590.00 1738.50
Antimony 7] 97.00 130.00 13274 | _124.00 19.65 137.00 154.10 140.00 1 140.00 21.00
Arsenic a3 17700 | 34100 | 27146 | 28025 75.53 36000 | 43266 | 341.00 0.60 235.20 35.20
Cadmium a4 29.00 58.00 12.00 13.50 12.97 5674 67.71 58.00 4155 2409.90 36149
Silver Crech . |_Chromium I 21.00 32.00 26.91 27.25 186 32.96 34.70 32.00 0.168 1408 225
i Capper I 43000 | 76600 | 58434 | 59650 13730 | 75783 | 81165 | 766.00 287 18284 42 2742.66
Lead 474 | 486100 | 1113000 | 687841 | 722335 | 273970 | 1044239 | 1255365 | 1113000 ]  0.607 675591 1013.39
Mercury 1 G0 0.4 022 025 0.14 041 0.77 0.4 2.868 1.26 0.19
Selenium T4 500 11.00 8.82 925 287 12.62 1699 11.00 1 1100 165
Silver 4 28.00 19.00 37.23 38.00 5.83 2838 5156 19.00 1 15.00 735
Zinc 44| 6780.00 | 11950.00 | 8964.73 | 9314.00 | 2918.16 | 1274284 | 14737.98 | 1195000 |  7.527 89947.65 13492.15
Aloninan 777 | 485000 | 20600.00 | 864457 | 0538.57 | 5188.57 | 1334205 | 1512544 | 1512544 1 15125.44 226882
Antimony i 36.00 97.00 6532 68.43 21 46 3417 92.87 92.87 1 92.87 13.93
Arsenic 777 10100 | 20500 | 12900 | 13271 36.59 159.54 | 162.87 162.87 069 112.38 16.86
Cadwium 77 18.00 73.00 30.19 43.29 17.09 55.81 66.18 66.18 1155 2749 83 11248
Sonth Diversion | Chiromunt 777 16.00 30.00 19.46 19.86 471 3331 2353 2352 0.468 1101 165
Diteh Copper 77 17300 | 28000 | 23034 | 23329 3899 | 26187 | 26063 | 269.63 2387 6436 00 965 40
Lead 7 188000 | 3490.00 | 254827 | 259000 | 508.07 | 206254 | 304188 | 304188 0.607 1846.12 276.96
Mercury 77 032 160 0.95 1.05 0.14 137 189 160 3.868 139 0.69
Seleninm 7 2.50 2.00 3.69 414 223 578 6.98 698 1 6.98 1.05
Silver 7 13.00 25 00 7.4 18 13 1 2118 21.94 2199 1 2194 3.29
Zine 777 | 294000 | 1200000 | 728182 | 781143 | 2744.78 | 9824.04 | 12099.50 | 1200000 |  7.527 90324.00 13548 60
Aluminum 375 1930 00 | 2880000 | 9659.25 | 15072.00 | 12825.66 | 27289.27 | 664196.01 | 28800 00 T 28800.00 332000
Antimony 5/ 0.10 99.00 7985 84.04 2519 10804 | 14244 95.00 1 99.00 11.85
Arsenic 5/5 12800 | 310,00 19560 | 203.60 66.08 26651 | 29977 | 299.77 069 " 206,84 3103
Barium 575 9310 56300 | 23036 | 275.62 180.96 | 44800 | 102240 | 562.00 1 562 00 84.30
Cadmium 55 1030 93.10 62.74 65.34 2037 8475 97.43 93.10 3155 3568.31 580.25
Chromium 555 1490 62.40 2019 35.16 3.2 57.10 13042 63.40 0 468 2920 438
Cobalt 575 580 3000 12.56 13.78 6.01 19.50 3035 20.00 532 105.00 15.75
Copper 573 18300 | 72500 | 33943 | 39640 | 241.64 | 62658 | 115722 | 725.00 2387 17305.75 2595.86
Wellands Area Lead 55| 235000 | 652000 | 4314498 | 4662.00 | 188642 | 6458.03 | 9405.13 | 6520.00 0.607 3957.64 593.65
Mangancse 55| 220000 | 42000.00 | 5078.18 | 10938.00 | 17401.75 | 27514.29 | 42657178 | 42000.00 1 42000 00 6300.00
Mercury 575 130 8.20 3.33 110 286 6.33 16.85 8.20 2.868 352 3.53
Nickel 515 13.20 97.20 3573 44.50 3297 76.30 233.95 97.20 232 225.50 3383
Sclenium 575 9.90 4310 1533 18.13 11.03 31,54 18.52 43.10 1 4310 647
Silver 5i5 B.00 1130 1747 20.90 13.79 34.04 75.56 4130 [ 4130 6.20
Thallinn 5is 6.60 13.60 827 8.58 285 11.30 12.16 12.16 i 12.16 182
Vanadium 5/5 9.50 70.60 29.46 3834 3795 6197 28948 70.60 ] 70 60 10.59
Zine 555 | 340000 | 15200.00 | 9903.53 | 1053200 | 383733 | 1418731 | 1848437 | 1520000 |  7.527 114210.40 | 1716156

BIC, 1998. Biota Sediment Accumulation Factors for Invertebrates: Review and Recommendations for the Oak Ridge Reservation. BIC-OR-112. US Dept. of Energy. August 1998,
EPC is equal 1o the estimated benthic invertebrate concentration based on the minimum of the 95UCL and the maximum in sedtment

Benthic tissue concentrations were estimated using the equation: conc in benthics dw)=BSAF * conc in sediment dw
Dry weight concentrations were converted 1o wet weight using a conversion factor (CF) of 0.15 [USFWS, 1998] ww =dw * CF

Benthic Tissue Conc Est rev.xis; EPCstats
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Richardson Flat Tailings Site
Screening Ecological Risk Assessment

APPENDIX D

DERIVATION OF WILDLIFE
TOXICITY REFERENCE VALUES (TRVs)



TRV CALCULATIO RKSHEET FOOTNOTES:

1 If no study is available to establish a LOAEL TRV, the LOAEL is set to equal 3 x NOAEL
2 TRV(ftood) = TRV(water) / 0.50
3 Test species uncertainty factor equals 1 since both Old World and New World mice are physiologically similar;

and laboratory rodents are often more sensitive than wild species due to genetic heterogeneity of natural populations.
4 TRV (water or capsule) = TRV(food) * 0.50
5 TRV = Study Dose / UF

SMF = Study Modifying Factor

NA = Not Available

UF = Uncertainty Factor -
NOAZELL = No observed adverse effect level
LOAEL = Lowest observed adverse effect level
BW = body weight

TRV = Toxicity Reference Value

Wildlife TRVs RFT .xls: Footnotes
2/7/2002
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NOAEL & LOAEL TRVs - ALUMINUM

Couversion
Fuetur (ky
Study Factor: kg BW/duy) Uncertaluty Factors (UF) ___
NOAEL
Study Test NOAEL sudy | LOAEL dudy NOAEL dow | LOAEL dose| 1nger- TRY
Studv Chemleal | Route | Species | Duration N Doses| Endpoint conc (ppmi) conc (ppm) Source {me/ke-dav) | (me/ke-dav) | mecies e Endpoint Other Totnl lll'"i (meg/ke-dav) dav)
NOAEL| LOAEL NOAEL l.0=AEL
No Relluble TRY
Estal np, Studics Fouud L3 3.5
Darive fom Diday TRV
Aluinum Reproduction,|
Deer Mia: (dict)) Golub o, 1987 lacrate Oral Ral Clwome Ciowh 85 413 008 g Bl 3 1 1 ] 1 3 K 27 [RU]
Dt ORNL 1996
No Relisble TRV
Listublishing Stdies Fonud .68 33
Denve fiom Diduy 1RV
Aluminum Reproduction,|
Golubaal, 1987 lactate Oral Ra Chrome Growth 85 413 Gog ul 330 3 1 | | ! 5 > .36 6.61
Diet ORNL 1996
Mished Shrew No Rdiable TRV
i Studies Found .68 33
Penve liom Digay TRV
Masked Shrow Aluunum | Reproduction,
Goluba al | 1987 lactate Ol Rar Clionie Growth 85 413 408 (1) 3304 5 1 1 1 | H 5 136 6.61
Diet ORNL 1996
No Relinble TRV
Red Fox {water) ing Studies Found Lok 33
Dane fiom Digary TRV
Aluminum Reproduction |
Red Yox Wict) Galub aal, 1987 lactate Ol Rat Chionie CGowth 85 413 008 6.8 3304 5 1 1 1 1 s 3 1.36 6.01
Diet ORNL 1996
Robin (vater) 1.50 175
Aluminum Cheonic, 1| Reproduction,|
Spaiting, 1990 sulphate Ot Mailud weeks Growth 2000 1,100 0175 3ot 1750 S L | l 1 N 3 740 R
Camardese eral ,
Dict 1990
No Relishie TRV
EdtubHad Snidics Found 56 17.5
Derve Gom Diaary 110V
Aluminum Chronic; 10] Reproduction |
Spinling, 1990 sulphate Ol Mallad weeks {howh 2000 1,000 0.175 30 1750 5 1 1 1 1 3 5 T.08 350
. Camardesc a al.,
Dict 1990
No Refiable TRV
Kustrel (water) | Establishing Suidies Found 150 175
Datve fom Didary 1RV
Aluminum Chroaic;, 10| Reproduction.|
Spatbing, 1990 sulphate Oral Mallard weeks Guowih 000 1,000 0175 3300 1756 5 1 I 1 L 5 3 7.00 EEX]
Camardesc et al ,
Div 1990
No Reliuble TRV
ablishing S sund 35 (PR3
D fiom Didgary TRV
Alamanuny Chronic; 10] Reproduction,
Sparlmg, 1990 sulplune Oual Mallad wevks Growl 2000 LU 0.175 500 1730 5 | 1 I l 5 3 20k 354
Camardesc et al ,
Ina tY0
1.5
Deuve rom Digary TRV
Alumimom Chromsc, 10 Reproduction
Sparling, 199 sulphiste Oral Matlud weeky Girowzh 2000 1.000 0.175 oo i 3 L 1 1 t B > 700 a0
Camardese et al ,
DLt 199

Wildite TRVE RFT xis Atumaum
2712002
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“ . ) Y DRAFT

NOAEL & LOAEL TRVs - ALUMINUM

Conversion
Fuctor (kg food/
Study Factor, kg BW | inty Factors (UF)
NOAEL LOAEL
Scudy Test NOAEL sindy [ LOAEL sudy NOAEL dosc | LOAEL dom| [nter- IRV [TRY mg/ke
Receplor Study Chemlical | Route | Species | Duration N | Doses| Endpoint conc (ppm} cone (ppm) Source (mg/kpd (me/ke-day) | suecles | Durad Endpolnt Other Tots} UF* (mg/kg-dav) dwy)
g NOAFL| LOAEL NOAEL|LOAEL
Grealer-Suge No Reltuble TRY
Grome (water) | Establabing Smdles Found 350 173
Derive from Didary TRV
Greuter-Supe Aluminum Chronsc, 10| Reproduction,
Grousy (dlet) Spariing, 1990 sulphate Orat Mallad weeks ‘Grawih 2000 1000 0175 Bl 1750 $ L 1 1 1 ) W R
Cunardese et al,,
Dia 1990
Widifs TRVS RFT xls Aluminum
Page 20f 34
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NOAEL & LOAEL TRVs - ANTIMONY

DRAFY

Converslon Faclo
(kg foud/ kg
Study Factors BWidav) inty Factory (UF}
Study Test NOAEL study | LOAEL study NOAEL dow | LOAEL dow NOAEL TRV| LOAEL TRV
Receptor Study Chemical Route Specles | Duration Dases Endpoint conc (ppm) conc (ppm) Source (mp/ke-dav) | (mz/ke-dav)' | apecles | Duration Eadpoin{ Other Totul UF® (me/kp-duy) | (mekp-day)
NOAEL | LOAEL NOAEL| LOAEL
Antitnony
Deer Mia polassrain Chrome, Lilespun:
(water) Sclitocdu o al., 1908 Lutile ual Muuse Iy 1 dose of 5 pptu Langevity 5.00 0.0075 NA 004 1 1 i 1 1 1 1 1L3EA2 14KA02
Wt EPA 1988
No Reliuble TRV
Deer Miae @ist)] Establisiing Shidics Found 250402 75040
D on Waa TRV
Anlimony
Patassium Chromc, 3| Lifespan,
Miuk Grater) Schioeda o, 1905 it Ol | Mous 15t Ldoscof S ppm | Longevity 500 00078 NA 404 4 ! 1 1 1 3 4 343 94K
Watt EPA 1988
No Reliable TRV
Mink @ict) | Eatablishng Studies Found 6.3E43 1902
Denve fum Wasa LRV
Antimony
Mushed Shiren pakisstuie Chrome, | Lilespan,
tvatery Schuocder o d , 1968 tatate Oul | Mouse in Idoscof S ppn | Longesiny 500 00075 NA [ Kl i 1 1 1 4 4 3.1E03 94503
Wana EPA 1988
Maughed Shrew Nu Reliahl: TRV
(i Dlisking Stidies Found 631413 19k
Denve liom Waa TRV?
Antimony
polassium Chronic; > Vitespan
Red Fox water)]  Schrocdur ot al., 1968 tatate Oal Mouse Iy Ldoseof sppm | Longevity S0t 00075 NA 0o+ 1 1 1 1 i i 1 LIE42 A8E2
Wata EPA 1988
Red Fan (dicy 23642 T5K4
Denve o Walee IRV
No Reliable TRV
Estublidilag S Found nA NA
American No Relluble TRY
Rubin @ieny | Establishing NA Na
CIIE Swillow No Reliuble TRV
(water) Entublishing § NA NA
CIAE Swullow
(let) NA Na
Anerlein Nu Refiable TRV
Keatrel (water) | Establlhing Studis Found NA A
A No Reliable TRV
Kostrel (dlet) | Extabli Studics Found NA NA
Belicd
Kingfisher No Rellable TRY
(watery Estublishing Studles Found . A NA
Belicd
Kiugfishier Nu Relluble TRY
Wicn Fatublishing Stadles Found NA Na
Mallard Duck No Reflable TRY
water) Establishing Studicy Found nA NA
Mullued Duck No Reliable TRV
@heny Establidsing Stidics Found Na Na

Widilfe TRVS RFT.xls. Antimony
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DRAFT

NOAEL & LOAEL TRVs - ARSENIC

Conversion Faclor|
g foud/ Ly
Study Factors BW/day) inty Factors (UF)
Study Test NOAEL study | LOAEL wudy NOAEL duwe | LOAEL dow | [ater- NOAEL TRV| LOAEL TRV
Recentor Study Chemical | Route | Swecies | Duration N Daser Endpolat | conc (bpw) | couc (pum) Souree (me/kedav) | (mekedan) ‘| epocies | Duration Endpoint Other Tota) UF* (me/keduv) | (me/ke-dav)
NOAEL | LOAEL NOAEL| LOAEL
Charles Reproduction,
Deer Mine Riva CD | Chiomie, 3| 10 ammas in Growah,
(waier) Sclitoeder & Mndiener, 1971 Arseuite salt Ora Mia® | genciations | each gesaation 1 dose of $.06 ppan | Longevity 506 *.25 127 NA 1 1 i 1 1 1 1 LAE 140 IBEIUH
(5 ppan water +0 06
Wt ppa did ORNL 1996
telluble TRY
Deer Miw dieh Lstablishing Stdies Found PRI 7.6k 00
Denve fons Wil TRV
Chinles Reproduciion,
Riva CD | Chionic; 3| 10 ammals in Giowth,
Mink ovater) | Schirocder & Mudianar, 1971 Arsenite salt Oral Mias cach I doscot'S 06 ppm | Longevuy 506 025 127 NA 5 1 1 ] 1 5 3 1.5E401 T6E-01
(S ppm water +0.06
Wala ppm dia) ORNL 1996
6 anmiads pes | 4 doses ench of Growil, -
Miuk (dicty Byron et al , 1967 Sodium wsenile]  Oral Baple 2years | dosegrowp | aisenatconusenite | Monaliy S0 0024 12 NA 4 1 1 ! 2 8 3 158401 4.5E401
Unknown|
Vifieel
it 5,25, 50,125 ppm ORNL 199 Level
Chanles Reproduction,
Minked Slrew Riva CD | Cloonic: 3| 10 antials in Growth,
(wuter) Sulroeder & Mudieaer, 19711 Arsemte salt Onal Mo cach 1 doscof 506 ppm | Longevity 506 025 1.27 NA 5 1 1 1 1 3 3 2.5E401 7.6E01
(5 ppu1 water + 0 06
Water ppm i) ORNL 1996
Misked Shrew 6 animals pa 4 doses cach off Growth,
(dict) Byron ctal , 1967 Sodun arsemie]  Oral Deagle 2 years dase group A15enate or wsenie Monality 50 0024 12 NA 5 1 1 1 2 10 16 1.2E01 3.6E-01
Unknown
ENea
e 5,25, 50,125 ppn ORNL 1996 Level
Chinles Reproduction,
Riva €D | Cinome: 3| 10 antmals 1o Ghowih,
Red Fox (water)] Scliocdet & Mitdwner, 1971 Arsenitesall | Oral Micd® cach 1 dose of 5.06 ppm | Longevity 506 025 (.27 NA $ 1 1 1 1 5 5 2.5E41 7HEDL
(5 ppun water +0 06
Wala pput did) ORNL 1996
6 amimaly per 4 doses cach of Girowth,
Red Fox (ic) Byon o al., 1967 Sousum ascnil]  Oral Beagle 2 years dose group alsenale or arsenile Manahty 50 0o 12 NA 3 1 t l 2 [ [ 26801 60E-01
Unkmown|
Eifleet
Dt 5,25, 50,125 ppm ORNL 1996 Level
Amaicnn No Rellable TRV
Robin ovater) | Establishing Studics Found 4K 3SE -+
Detive fiom Diawy 1RV
Cluonic; 8 [ 12 pans (24 | 4 doses of 0, 25, 100,] Reproduction, |
Stanley @ al , 1994 Sudium asenatd  Oral | Mallad weeks | ducks) por div A0 ppm Growth 93 403 0175 16 n 5 1 2 1 2 i 1t 818401 T+
(Mean at 100 & 400 Canardese ct al |
Dict 93 & 403 ppm) 1990 SMF
Ciill swallow No Reliable TRY
aer) Estublishing Studicy Found ERL 35k410
Daive fiom Diauy 1RV
CHIT Swallow Chronic; 8] 12 pairs (24 | 4 doses of 0, 23, 100,{ Reproduction,|
(ien) Stanley o al., 1994 Sodwn asenatd  Oral | Mullad weeks | ducksy pa dia 400 ppm CGrowth 93 103 0175 n ] 5 1 2 1 2 20 16 8.2E01 1ERA00
(Mean at 100 & 400 <| Capardescetal,
it 93 & 403 ppm) 1990 SMIF
American No Reliuble TRV
Kol (water){ Establishing Stndics Found LR E] R A )
D bom Digary TRV
American Clnonic; 8 | 12 pairs (24 | 4 doses of 0, 25, 100,] Repraduction,|
Kustred (icty Stanley et al 1994 Sodiu asenald  Oral Mallurd wechs | ducks) pa dia A0 ppm Growth 93 403 01735 16 " 5 1 2 1 2 n 1u B.1E4L 7.1E+08
(Mean at 100 & 400 = Camardesc et al ,
Dict 93 & 403 ppm) 1990 SME
Belied
Kiugfisher
{waler) 4. 3EAn IS
Danve iom Digiry 1RV

Wildite TRVS RFT xls Arsenic
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: DRAFT
NOAEL & LOAEL TRVs - ARSENIC
Conversion Factor|
(kg food/ kgt
Study Factors Factors (ITF)
Study Test NOAEL wndy | LOAEL wudy NOAEL dow | LOAEL dow | [nter- NOAEL TRV| LOAEL TRV
Receptor Study Chemnleuy Route | Species | Durstion N Doses Endpolnt coue (ppm) conc (ppm) Source (me/kedav) | (me/keduv)'| swscies | Duration Endpoint Other Tota) UF* (mg/kgduy) | (meke-day)
NOAEL | LOAEL NOAEL| LOAEL
Belwd
Kingfisher Chaome, 8| 12 paus (24 | 4 doses of 0, 25, 100,{ Reproduction,
(dicty Sty vl L 1994 Sodium ascnald  Oral Mallad weeky ducks) pa diat 400 ppm Giowih 93 403 0.17% 16 7 s 1 2 1 2 20 1) 51601 T3k 06
(Mean et 100 & 400 =| Camardesc et al.,
Iha 93 & 403 ppm) 1990 SMI’
Mallud Duck No Relinbie TRV
(waler) % Stidies Fowad 4.bEAL ASF+w
fiom Digary 1RV
nl Duck Clionic; 8 | 12 pans (24 | 4 doses of 0, 25, 100,] Reproduction, |
(i) Stley e al., 1994 Sodim wsenald  Oral Mallad weeks | ducks) por dia 00 ppak Growh 93 403 0175 16 7 5 1 2 1 2 20 10 FRL T1E i
(Meau at 100 & 400 | Camardesc et sl ,
ha 93 & 403 ppm) 1990 SMF
s No Ruliable TRV
Grouss (water} | Establisiing Sindles Found ALEAT 35k100
Duive flom Didiny 1KY
cr-Sage Chronic, 8 | 12 pairs (24 14 doses of 0, 25, 100, Reproduction,
Growse (Wdivt) Stanley o, 1994 Sodwm wsenaty  QOral Mallird weeks [ ducks) pa dia U ppm Gowth 93 403 0175 16 n 5 1 2 1 2 2 16 BIENE T1R+00
{(Mean at 100 & 400 =i Camardese et al |
et Y3 & 403 ppinj 1990 SMY

Wiidlde TRVs RFT.xls Arsenic

2712002
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NOAEL & LOAEL TRVs - BARIUM

‘Converslon Factor|
{hgs food/ Ly
Study Fuctors BW/day} Jncertaluty Faciors (UF)
Study Test NOAEL wudy | LOAEL sndy NOAEL dow | LOAEL doe | fyeer- NOAEL TRV| LOAEL TRV
Resevtor Study Chemibesl | Route | Species | Duration Doses Endpoiat conc (npm) eouc (ppm) Source (me/kedav) | mekedav)'| species | Duration Endpoint Other (we/kedun) | (me/ke-duv)
NOAEL | 1OAEL
Deer Mia Growth;
(water) Pany el 1983 Barium chlonde] — Oral Rat 16 monihs 3 exposurcs ypertensian 100.00 005 b N 3 1 1 1 1 k) 3 1.7E+00 S.1E+9
Wil 1, 10, 100 ppi Measured 1n #udy
No Reliable TRV
Deer Mic: (@hi) Establishing Swdy 3ALsui (RO}
Denve frow waler TRV
Growth,
Mlink (vater) Pay o J 1983 Banum diondd  Oral Ra 16 months 3 exposures Hypenension 100 00 0os Rt NA 5 1 1 1 1 B 5 1.0¥+00 VOEA+0
Wit 1,10, 100 ppic Measured io sudy
No Relinble TRY
Mk dic) Establishing Stdy LK 04 61K 10
Denve o waler TRV
Miesked Shrew Giowth,
(watcr) Peny ot al 1983 Bavun ddotide Oral Rin 10 wanths 3 exposures Ilypertension 100 bl .05 i NA 5 1 ] 1 1 5 5 VAR ) X AT
Wit 1,10, 100 ppu Measured in sudy
Musked Shrew No Rellable TRV
{dicny Establishhup Smdy 2.0k (R T
Denve fram water TRV
Growil;
Red Fax (water)| Tany ¢ ab 1983 Banun dioid Oral Ral 16 monthy 3 exposures [yperiension L0000 0us At NA 5 ] 1 1 1 H 3 10100 JBEA00
Witas 1,10, 100 ppn Measured in sudy
No Rellable TRV
Red Fox dict) Fstablishing Stidy 2OF-00 G AF+0
Denve frow wata TRV
Amcrlcan No Rellable TRV
Rubin (wulery Eutublishing Sndy 4% 2RESO0
Denve fow didary TRV
Amcrican
Rabin @icty Jabinson ol 1960 Onal Clicken 4 wachs 8 exposures Monatity 2,000 4,000 0.104 Hw 417 5 5 3 3 1 75 75 2.8K400 5.6K+00
250, 500, 1000, 2000,
Subchronic 00, 8000, 16,000, DW & FCNS -
Diat durgtion 32.000 ppu FPA 19882 Subchronic] Eadpoint = Labauity
CIHff Swallow No Reliable TRV
utery Eatublishing Stdy 1L4L+ut 25E i
Derive from dutary TRV
CIif Swallaw
(dien) Jobinsan o al 1960 Oral | Chicken | 4 weeks ¥ exposuivs Motality 2,000 4,000 0.104 20N 417 5 5 3 3 ! s 75 28EiN) S.0E40)
250, 500, 1000, 2000,
Subcbromc 4000, 800, 16,000, BW & FCNS -
Diat duration 32,600 ppin LIPA 1988 |Subchrony Endpoint = Lahality
No Reiluble TRV
Kotrel twater) Estublishing Study FAE 2.8k 40
Dentve Bow digary TRV
Amcrican
Kustrel wict) Johusen o i 1960 Oral Chicken 4 wocks 8 exposures Monality 2.000 4,000 0104 iR 417 5 5 3 3 | 75 75 2.8F+01) 5.6L+00
250, 500, Hing, 2000,
Subchronic 4000, BOOU, 16,000, BW & I'CNS -
it duation 32,000 ppm LA 19884 Subchronic) Endpawt = Lathality
Belted
Kingfahier No Rellubie TRY
(wuter) Study LAE D 250 1)
Derive fow digary TRV
Relied
Kingsher
(i) Jolinson ¢t al 1960 Oral Chichen 4 wecky 8 eaposuis Manality 2,000 4,000 0104 o0 417 5 5 3 3 1 15 75 28E+HI0 5.6 10
350, 500, 1000, 2000,
Subchronic 4000, 80K, 16,000, BW & FCNS -
Dret duration 32,000 ppin EPA 19888 Subchronj] Endpount = Lethality
Mallard Duck No Reljable TRV
(water) Fatablshing Study 1AV 00 LRI
Denve from digary TRV
Mallard Duck
{dicty Jahnson o al 1960 Onal Chicken 4 wocks 8 uxposures Mantality 2,000 4,000 0104 2 a0 5 5 3 3 1 74 75 2HE400 SarA00
250, 500, 1000, 200Ky,
Subchromc 4000, 80U, 16,006, DW & FONS -
Dia duiation 32,060 ppm LPA 19883 Subchronid Padpoiat = Labality
tor-Sape No Ralishlc1RY
@ (winler) Estublishing Stdy 1.4F+00 280+
Denve fiow digary TRV

wudnfe TRVs RFT xis Barnum
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DRAFT
NOAEL & LOAEL TRVs - BARIUM
Copversion Factor|
(kg food/ by
Study Factory BWiday) Factors (UF)
Study Test NOAEL siudy | LOAEL sudy NOAEL dose | LOAEL dox | [uter- NOAEL TRY | LOAEL TRV
Recentor Stndy Chemical | Route | Specles | Duration N Doses Endpolot | conc(ppm} | cone (ppm) Source (mekeday) | (me/kedav' | species | Duration Endpoint Other Total UF (me/kgday) | (me/kedsy)
NOAEL | LOAEL NOAEL [ LOAEL
Greater-Sage
Grouse (dier) Johnson o al 1966 Ol | Chichen | 4 wecks 8 exposures Manahty 2,000 4,000 G104 28 417 5 s 3 3 1 5 7% LAE+UD 5.6E+00
250, 500, JUOD, 2000,
Subchronic 4000, 8660, 16,000, BW & ICNS -
Dict durauon 32,000 ppm EPA 1988a Subchromd Endpoint = Lahshty

Wildife TRvs RFT xls Barunn
20712002 Pags 8 of 34
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DRAFT
NOAEL & LOAEL TRVs - CADMIUM
Conversion Fado
(kg fuod! kg
Study Factors BW/dav) Factors (UF)
Study Teat NOAEL sndy | LOAEL. study NOAEL dog | 1OAEL dow | Tnier- NOAEL TRV| LOAEL TRV
Receptor Study Chemical Route Species Duration N Doses Endpolnt conc (ppw) conc (ppm} Source (me/ke-day) | (me/kedav) '| specles | Durntion Endpolst Other Totst UF* (me/kg-day) | (me/ku-dav)
NOAEL | LOAEL NOAEL| LOAFL
Chales
Beer Miee Suluble cuchnmun Riva 9 } Cliviie, 35 10 s per{ 1 expsouc of 4o
(eunr) | Scliocda & Midiena, 1971 salts Ol Mie | gencations|  dose group mell. Reproduction 10 025 NA 25 1 1 1 1 1 I 1 0.43 25
Walg (0 1 ppin in dua) ORNL 1996
Cadmium Clronic; | 410 6 aumals
Deer Mio icy) Wilon aal | 1941 chlonde Oual | Albuo s [ 100 days | per dose gioup 6 eaposures Growth 31 02 (X 248 490 3 1 1 1 1 3 3 (T3] 1.7
(0 control, 31, 62,
It 125, 250, 500 ppm) ORNL. 1996
Chailes
Soluble cadmiuny Kavar €13 | Chonte, 3] 10 ammals pa | 1 eapsoure of 10
Miuk gearer) | Selocda & Mudiener, 1971 sally Ol Mice  § genciations|  dose proup mgl Reproduchon 10 025 NA 25 5 1 3 1 1 5 H 0.17 05
Wt {0 1 ppin 1 dia} ORNL 1996
Cadmum Clionic, { 410 6 mnuals
Mink Wit} Wilsou atal | 1941 Chiuride Ol | Albino s | 1006 days | pa dose gaoup 6 eaposures Growth 3 62 .08 143 496 5 1 1 i i s s 050 10
{0 control, 31, 62,
1t 125, 250, 500 ppas) ORNE 1996
Chales
Mushed Shrew Soluble cadmiuy Riva €D | Clwomee, 3] 10 anumals per) 1 expsouse ol 16
(water) Schiocdar & Mudiena, 1974 salls Oral M guacratons|  dose group mgl Reproduction 10 02 NA 25 5 1 1 1 1 3 3 017 @5
Wittt (0 1 ppun i did) ORNL 1996
Minked Shrew Cadmium Chroni 410 6 aumals
tdivt) Wilson dal | 1941 chlonde Ol | Alhano st | 100 days | pea dose gionp 6 cxposures Growih k3] 62 0B 24 490 5 1 1 1 1 5 5 0.50 10
(0 control, 31, 62,
LDt 125, 250, 500 ppw} ORNL 1996
Charles
Soluble cadui Riva €D | Chronse: 31 W0 anmalsperf L expsoure ol 10
1ed Fux prater)| Schrocdu & Mitdicner, 1971 slts Ol Mic | penciations|  dose group mgil. Reproduction 16 0.25 NA zs 5 1 1 i 1 5 3 0.07 0.5
Wl {0 ) ppin 1n dig) ORNL 1996
Cadmium Cinonie, | 4 to 6 mimals
Red ¥ux (dict) Wil a b, 1948 chionide Ol | Albmo s | 106 duys | por dose group & exposuies Growth 3 62 s 248 496 5 1 1 1 1 5 5 .50 1.0
(0 contnul, 31, 62,
iha 125, 250, 500 ppa) ORNIL. 1996
Amo
Roblu (water) wn3 12
Darive hom Digauy 1RV
rlen Cadmum Chrowe; 90( 20 animals pa
v (dich) While & Finly. 1978 chiloride Oral | Maltad days dose goup | 4 exposwe givups | Reproduenon 173 239 ol 173 239 [ 1 2 1 2 20 0 0.00 14
(U contol, 20, 200,
2000 ppm wa
Diel weght) Measured in gudy SMF
CHT Swallow No Reliuble TRV
(water) Fatablaiing Stdics Found hud 12
Denve fum Digwy 1RV
CIA Swullow Cadmum ~| Chronic, 90| 20 animals pe
(ict) White & Finley, 1978 chloride Ol Malhad days dose gioup | 4 exposuie proups | Reproduction 17.3 239 0.1 .73 39 5 | 2 1 2 20 10 09 24
{0 comieol, 20, 20,
2000 ppm wd
el welplit) Measwied 1n sudy SMF
American No Reliable TRY
Kesticl tater) | Estabishing Studies Found 004 1.r
Drenve fiom Digary TRV
Anerean Cadmium Chronic; 90( 20 animals pex
Kestrel @icty White & Fly, 1978 chlonde Oud Mallud days dose group 4 expasme groups | Reproduction 173 2319 'R} 173 234 5 i 2 1 2 20 1Y) 0u9 24
{0 mbiol, 20, 200,
2000 ppm wet
ia weigh) Measuwied in dudy SMF
Belied
Kinghaher No Reliable TRV
(water) Establisdiing Studivs Found 04 12
Deuve am Didary TRV
Relied
Kiupfisher Cadmium Chronic; 90| 20 anmials pa
(iety White & Finly, 1978 chlonde Ol | Mallad days dosc group | 4 exposuic goups | Reproduction 173 219 o1 R3] Fit} 5 1 2 1 2 20 10 0.09 24
) contnl, 20, 200,
2000 ppm wd
[ weight) Medsued i gudy SMF

Wiidife TRVs RFT xis Cacnuum

2i712002
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N DRAFT
NOAEL & LOAEL TRVs - CADMIUM
Conversion Factor|
(he fund/ kg
Study Factors BW/day) Incerininty Factors (UF)
Study Test NOALL stndy | LOAEL study NOAEL dow | LOAEL dox | yuter- NOAEL TRY| LOAEL TRV
Receptor Study Chemical Route Specics Durstion N Doses Endpoint cone (ppm) cone fbpm) Source (me/keday) | (me/ke-dav) ' Dursticn Endpoint Other Total UF* (mup/keday) | (mpke-day)
NOAEL | LOAFL LOAEL

Mattand Buck Nou Rdiable TRY

{wata ) Establishing Suidics Found D4 1.2
Duirve iom Diduy 1RV
Mutlard Duck Cadinnm Chronic; 90 20 animals per
(i) White & Fiuly. 1978 chilonde Ol Mallard days dose goup 4 exposute groups | Reproducuon 173 239 03 173 239 5 1 2 1 2 20 10 0.0y 24
(0 comuol, 20, 200,
2000 ppsm wa
Big ~ weght) Measured in gudy SMIF

Greuter-Supe No Reliable TRV

Grose (water) | Establishing Stmdive Found CA 1.2
Denve liom Digay TRV
Cadmium Chrouic; 90| 20 animals per
White & Linly, 1978 chionde (hal Mallard days dose guoup 4 exposuie groups | Reproduction 173 23% 01 173 210 s ] 2 1 2 20 W 0.09 2.4
(U cont, 20, 200,
200U ppin wa
Dia weight) Measuted in stily SMYE

Wildiite TRV RFT xi6. Cadmium

2712602
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NOAEL & LOAEL TRVs - CHROMIUM
Conversion Factor|
dy Factors
Study Test NOAEL study | LOAEL study NOAEL dow | FOAEL dow | Juger- NOAEL TRV| LOAEL TRV
Receptor Studv Chemical | Route | Species | Duradon Doses Endpolut | conc(ppm) | conc {ppu} Source (me/ke-dey) | (mekeduv)'| wpecles Total UF (mp/kaduy) | (me/ke-day)
NOAEL] LOAEL
Deor Mio: Na Relluble TRV
hater) Eatublishing Stady 6.7E+02 LOE+03
Derive o distary TRV
Ivanhavic and Prenssmann 90 days & 2| Reproduction,
Deer Mla: (dicr) 1975 Clronnum eaidd— Oual Rt yeals 3 exposules Longevily $0000 0.08 4000 NA 3 3 3 13E+03 4.0E+03
BW & FCNS -
o e Clirunic 190, 2% 5% LPA 19884
No Relluble TRV
Mink (vuter) Establishiug Study 4.0E+02 1.2E+03
Denve fum ditary TRV
Tvankavic and Preussmann 90 days & 2
Mink @ity 175 Cliomium oxidd — Orab Rau yeals 3 exposures Longevily 50000 008 2000 NA H s H $.0E+02 24E+03
BW & FCNS -
(¥ Dia Clivnie %, 290, 5% FPA 19882
Masked Shrew No Reliable TRV
(vater) Eatublishing Sy L0E+02 1.2E+03
Derive fom didary TRV
Muasked Shrew | Ivankovie iwid Preassmann 90 days & 2| Reproduction,
(icty 1975 Cliromim oxidd Ol Rin yens 1 exposures Longevily 50000 ous 4000 NA 5 H 5 8.0E+02 24E+03
BW & FCNS -
" I Clitonie 140, 20, 5% LPA 1988
No Rellable TRV
Ited Fox (water) Establishing Study 40E+02 12E+03
Denve fomn digary TRY
Teankos ic ail Preassinn 90 days & 2 Reproduction,
Red Fox (dict) 1975 Chiommum oadd Ol Rat yeats 3 expostites Longevily 56000 0.08 4000 NA 5 5 5 4.0E+02 24E+03
BW & FCNS -
(S Diet Chime 19, 2, 5% LPA 1988:
Amertcan No Reliable TRV
abin psater) Eatablishing Study LOE0L S.0E41
Derive foun didary TRV
ican Clnonuum
Robhu wicty Haschmectal 1985 | potassium st il | Black duk | 30 months 2 exposures Reproduction 10 50 01 10 S0 H 5 5 L.UE01 1OE+00
BW - Dunning
Crnal 1984, FUNS -
" e Wiestige 10 & 50 ppm ez ot al 1989
CIlff Swallow te TRV
(water) Snudy 1L S.0E401
Denve from diaary TRV
Clitt Swallow Cluonimum
Hascltnectad 1985 penassivne sulline]  Oral - | Black duck | 16 monhs 2 exposures Reproduction 10 50 01 o 50 5 s 5 20601 1.0E+00
BW - Dunag
Crmail 1984, 1CNS -
€8 Diat Nistagy 10 & S0 ppm licine o af 1989
Auicrien N
Kotrel (water) Fa 1LUK-01 SN
Denve from didary TRV
Anerien Cluomum
Kostrel @iy Tlasclimear 1983 potassiuat sullite]  Oral | Black duck | 10 menthy 2 exposures Reproduction i0 50 ol 10 5.0 5 5 H 2.0E-01 1OE+00
BW - Dunnuig
Criial 1984, FCNS -
o Diat Nilestage A1) & 50 ppim Henz ot al 1989
Relted
Kiugfisher No Refiuble TRY
(water) Estublishing Stady LOEDL S.0E
Daive fiow ditary TRV
Belted
Kingtisher Cluonuum
(ich) Hascliwe e al 1985 | potussium sulfate]  Oral | Black duck | 10 onths 2 exposures Reproduction 10 50 ot 1o 50 5 5 5 2.0ED1 LOE+00
LW - Dunning
Conad 1984, FCNS -
[ bidt litestage 10 & 50 pput Heinz et al 1989
Mallard Duck No Reliable TRV
twater) Eatablhiing Study 1LOE41 S0E01
Denve from digtary TRV

Wildnte TRVs RFT xls Chromum
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DRAFT

NOAEL & LOAEL TRVs - CHAROMIUM
Conversion Factor
(hy foud/ hyg
Study Factors BW/day) Factors (UF)
Study Test NOAEL xtudy [ LOAEL wudy NOAEL dine | TOAEL dox | puter- NOAEL TRV| .OAEL TRV
Recemtor Study Clemical | Route | Swecles | Durstion N Doses Endpolat | conc (bpm) | cunc (bpm) Souree Ong/ke-dav) | (me/keday)' | species | Duration Endpoiut Other Tota] UF* (me/keday) | (meke-dav)
NOAEL | LOAEL NOAEL | LOAEL
Mullard Duck Chiomuum
iy Tlascline e al 1985 potassiuns sulie]  Oral | Black duck | 10 wonths 2 exposures Reproduction 10 50 ol 10 50 5 ! l { ] 5 5 2.0E-01 LOEHIO
BW - Dunmng
Cunel 1984, FCNS -
or? Diat Tucstage 10 & 50 pput Tlensza al 1989
i
Grouse (water) LUEI S.OE01
Denve fow digary TRY
[§TITITHY
Hasclunca - 1985 patasstun sulbne]  Oral | Black duck | 10 months 2 expasures Reproduction 10 50 ol 10 S0 5 1 1 1 1 5 5 2,0E-01 LOE+00
BW - Dunming
Crtwl 1984; FONS -
(SN Diet litestage 16 & 50 ppmt Heinz ot al 1989

Page 12 of 34
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. DRAFT
-
NOAEL & LOAEL TRVs - COBALT -
Converslan Factos|
(g foud/ kg
Study Factory BW/day) Incertuinty Factors (UF)
Study Test NOAEL study | LOAEL st NOAEL dox | FOAEL dow | Juger- NOAEL TRV| LOAEL TRV
Receptor Stndy Chewieal | Monte | Species | Duration N Daoses Endpolat | conc (ppm) | conc (bpm) Source (mg/keday) | (mekedav)'| mecies | Duration Endpolnt Other Towl UF (ug/keday) | (mekeduy)
NOAEL | LOAEL NOAFL[ LOAEL
Beer Mia No Redlable THY =
(waker) Yatahlishing Study (BRI 23K
Denive fiow didary TRV
Deer M icty| Mol etal 1985 | Cobalt chlonde|  Oral Rur 98 days Reproduction 1 NA 20 3 1 1 1 13 3 3 2.2E+00 6.TE+0y
Testicular
ha degencration None requied
No Reliable TRV
Mink (ruter) Estublishing Stdy 6. 7K1 21Kl
Denve from distary TRV
Miok dict) Mollenhauer et al 1985 Cobalt chleride| Oral Rat 98 days Reproduction t NA 2 5 1 1 1 1 5 B 138100 4.0E 00
Testioular
ha degeneralion None equited
Masked Shrew No Retiable TRV
(watery Establishing Study 67001 2.0E00
Denive from didary TRV
Mutked Shrew
wicty Malicnbiauet ¢t of 3985 | Cobalt chloride}  Oral Rat 98 days Reproduction ! HEN 20 5 ! 1 1 1 5 5 LI+ EX0 N
Tesucular
et degeneiation None retquind
No Rellable TRV
Red Fox (wator)| Estublishing Stdy 67641 2.4k i
Denve from diaary TRY
Red Fux (dicy | Moblaheua cad 1985 | Cobalt cilonde|  Oral Rat 98 days Reproduction 1 NA 20 5 1 1 1 1 5 5 13E+0D 4.0E+00
Testicular
i depencianon Nane required
No Relinhle TRV
Eatablishing Studics Found 13141 27K
Denve fiom Didary TRV
10 chicks per Cirawth,
Robin @y il 1974 Cobalt dilotide|  Qral  hichen 2wacks dusc goup | 5 exposures + contwol[ - Matality 50 100 ()] i3 27 5 ] 1 1 1 5 5 276401 53641
(0/50/100/200/ From BooSSL 1« Aufjustcal 10 vt ks 25%0
hesabiydiate | i 3001400 my hy) daivation Cnin L el
CU Skl le IRV
ke Studics Found L3N 27541t
Dunve liom Diawy 1RV
CHt Swallaw 10 dicks pa Growth,
i) iy Coball dhluride]  Oral | Clucken | 2 weeks | doscgroup |5 eaposwies + antvd]  Mortaluy 50 1060 0N 14 27 5 1 1 1 i 5 3 2741 536401
(0/50/100/200/ From Eco§SL *Addistel b kecnt ke
licsabiydrale i 300406 mp-kg) denvatiun Coint oCl &8l
Auerican No Reliable TRV
Kestrel (nater) Sutdies Lound 13601 2,741
Denve om Digay TRV
American 10 dneks per Growth,
Katrel @ity 10l 1973 Cobalt dilatide}  Oral | Chachen | 2werhs [ duscgioup [ 5 eaposuies + wntolf  Mortaluy: 50 100 (1] i 29 5 1 1 ] 1 s s 27801 5.3E401
(050/100/200/ From EoSSL |+ yyjigaal 1o s
hexabydiate et 3067400 mp/hg) denvaton Cams il 61
No Reliable TRY
(vater) Estublishing Studlcy d L3k 29840
Drainse honi Didary TRV
Bulted
Kinglisher 10 diticks pa Growtl,
) 1l 1974 Cobalt dilonde|  Oral | Cliken | 2weeks | dosegioup |5 caposwes + amiol]  Mimaluy 50 106 [0 1 27 5 ! 1 1 1 5 5 2.7E4) 5.3E41
(0/50/100/200/ From EeoSSL  # Audyi sl 10 acoum £ 33t
beabyilrate | i 300/400 mig k) dunanon Com Cor bl
Mallard Duch No Rlinble TRV
(vatery Extablishing Studies Found 1300 2704
Deine fiom Digary 1RV
Mallurd Duch 10 chicks per Growth,
wiet) il 1974 Cobalt ditonde]  Oral | Chichen | 2wecks | dosegioup |5 eaposures + amniol] - Meatatiy 50 100 031 1y 27 5 1 | 1 1 5 H 2.7E01 5.3E41
(0/50/100/206/ From EonSSL *Adihad o xcount ki 23t
hesabydrate | g 300400 mgkg) durivation o Cot b o)
s (wuter) L3k 251419
Deuve liom Didary 1RV

Wildids TRVs RFY xIs Coball
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DRAFT
NOAEL & LOAEL TRVs - COBALT
Conversion Factor|
(b food/ by
Study Factors BW/dav) Factors (UF)
Study Test NOAEL wudy | LOAEL wudy NOAEL dow | LOAEL dowe | uter- NOAEL TRV| LOAEL TRV
Receptor Study Chemical | Route | Species | Duration N Doses Eodpoint | comc (bprm} | conc (pom) Source (mp/ke-day) | (mekedav)'| species | Duradon Eadpolot Other Totat UF* (me/keduy) | (me/ke-duy)
NOAEL | LOARIL NOAEL [ LOAEL
10 chicks pet Growil,
Hili 1974 Cobali gionide}  Oral | Chucken | 2weeks | dosepioup |5 eaposmes + contiul | Montaluy 50 00 6.1 13 217 5 1 1 1 1 5 5 27640 83K
(0/50/100/200 From EcoSSL |« adjusted 10 weount oy 234,
hoghydiate | D 300 g rhe) denvation Cin ol ol
-
Wildife TRV RFT xls. Gobalt

Page 14 af 34
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DRAFY
NOAEL & LO4EL TRVs - COPPER
Conversion Facto:
(kg foud/ Ly
Study Factors BWiday) Jucertalnty Factors (UF)
Study Test NOAEL sudy | LOAEL sudy NOAEL dow | LOAEL dose | Inger- NOAEL TRV| LOAEL TRY
Receutor Study Chomical | Rows | Species | Duration N Doscs Endypajnt couc (bpm) | £omc (pum) Source Gae/ke-dav) | (og/kedan) ' Duration Eudpoiny Other Total UF* (mw/ke-duy) | (we/kedav)
NOAEL | 1.0AEL NOAEL| LOAEL
Deer Miw WO | Subcinomg, | 5 amnats per sex Grawth,
(water) ebert @ . 1993 Copper sulfete | Ol o ISdays [ pa dosc gaoup 5 cxposuies Monality 1 98 2 1 5 5 5 1 25 25 3BE+0D 9.0E 00
{9, 300, 1000, 3000,
Wala 1000t mg 1) None Reguired
10 animals pa
BoC3 | Cluvnic, 92| sea por dose Reproduction,
Deer Miw (dicn) Heben g, 1993 Copper sullate | Oral [RIY duys pioup  eaposures Growth 1 16d 362 1 1 1 1 1 1 1 L7E+02 3.6E+42
{0, 1000, 2000, 4000,
Dt 800D, 16000 mpdg) None Roqured
Chromuce, 3570 24 wnmals por
Mink (va Aulaich o o, 1982 Copper sulfite {|  Oral Mink | days dost: group 5 exposures Reproduction 1105 160.5 0.16 177 257 1 1 1 1 1 1 1 1.8E+u1 2.6E401
(60 S contrul, 25, 50, | (Reproductive
Wala 00, 200 me-kg) stceess) USEPA, 1993
No Reliabie TRV Edablisiing
Nk @ity Studies Eound 8 8F+Iu LM
Derve how Ware 1RV
Muasked Shrew RGC3F) | Subchromic, | § anunals per sex Growh,
(water) Heben a ., 1993 Copper sulfate | Oral e 1Sdays | pa dose proup 5 expasnres Mortaiity 1 95 226 5 5 5 5 1 125 128 7.6E-01 1.8E 100
{0, 300, 1000, 3000,
Waler 10000 g/l None Required
10 animals pa
Mlashed Shrew BOCIET | Cluonic, 92(  sex por dose Reproduction,
dicty Hchart g al, 1992 Copper sulfate Omnl i days. group 6 caposuies Growalh 1 ot 362 5 1 i 1 1 5 5 34E+0L T.2E+01
{0, 1000, 2000, 4000,
et 800U, 16000 mg/kg) None Roguited
B Chronic; 357) 24 animuds pa
Red Fox (water)| Aulurich o al | 1982 Copper sulfate | Oral Munk days dose guoup § enposures Reproduction 1105 1605 016 177 267 4 i 1 1 1 4 4 4.4E+00 6.4E+Uy
(60 5 comtrol, 25, 50, | (Reproductve
Waia 106, 200 mpAg) SUCEEss) USEDA, 1993
No Rellable TRV Establithing
Red Fox divt) Studles Faund 212k 3.2h00
Denve fom Waler TRV
American No Relisble TRV Establishing
Rubin (water) Studivs Found 2.0F+0 A e
Perive iom Diawy 1RV
A Clionic, 4] 22 animals per
Robin (i) Jackson & Stevenson, 1981 Copperoside | Oral Chidwen 5 dose gioup 6 eaposuies Reproduction 300 450 0067 201 02 5 1 t 1 1 H H ADE 601100
(0 control, 150, 300,
Dia 450, 600, 750 ppm) Measurcd m gudy
Cliff Swallow | No Reliable TRV Esablishing
(water) Found 201000 EXO ]
Dertve ffow Digary 1RV
cum Tlow Chiome, 4t 22 anintaly per
{di) Jacksou & Staenson, 1981 Copprt oxade Onl Cluchen wueks dose group 6 caposures Reproduction 300 450 0067 261 302 5 1 1 ] 1 5 5 40E+00
(0 control, 150, 360,
i A30, 6Ut, 730 ppnyy Measuied 1n sudy
A No Relluble TRY Extablishing
Koshied (watery Studies Fouud 2.08+0y 3AE+00
Daive liom Digay 1RV
Amerhean Chionic, 30| 22 anmals por
Ketiel @heny | Jackson & Stevensen, 1981 | Copperoxide | Oral | Chicken weeks dast gioup 0 exposuies Reproduction 300 450 0067 201 6.2 5 1 1 i 1 5 5 4B 601400
(0 coutrol, 150, 300,
M 450, 604, 730 ppm) Measured n study
Belted
Kinghsher | No Reli
{waler} Studies Fonnd 2.0L 1 3.0k +0i)
bertye itam Dictary 1RV
Belted
Kiagfishor Chronie; 4022 animals pa
Wiy Jacksoit & Swevenson, 1981 Coppar oxide Oral Chichen waechs dose group 6 exposures Reproduction 300 450 0067 wl 30.2 5 1 1 1 1 5 5 ALY 6.0E 1K
{0 control, 150, 300,
i 430, 601, 750 pp} Muasured in sudy
Mallsrd Duck | No Reliablo TRV Establishing
(waler) Studies Found 20100 Iuk b
Denise i Diday 1RV
Mullard Puck Chromie; 307 22 anuals por
Wict) Jathson & Stovenson, 1981 | Copper oside | Oral | Clincken wecks duse goup 6 exposures Reproduction 00 450 0067 w1 w2 5 1 i ] 1 5 s S0E+0y 6 D10
{0 coatrol, 150, 300,
Dict 450, 600, 750 ppm) Measured 1n dudy

Wildite TRVs RFT x!s. Copper
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DRAFT
NOAEL & LOAEL TRVs - COPPER
Couverslon Factor|
Study Fuctors Incertalnty Factors (UF}
Study Test NOAEL sudy | LOAEL study NOAFL dowe | LOAEL dow: | Intee- NOAEL TRV| LOAEL TRV
Receptor Studv Chemical | Reute | Swecles | Duration N Daoses Endpolnt couc (ppm) | conc (pp) Souree (mg/kg-dey) | (me/kedav)'| specles | Duration Endpolnt Other Total UF® (ug/kedav) | (mwkeduy)

NOAEL | LOAEL NOAEL| LOAEL

Greater-Suge | No Relinble TRY Evablishing
Grous: (water) Studies Found 2000 Ak 00
Denve liom Diaary TRV

Greater-Suge Chionic, 40| 22 anmmals per
Growse (dic) Juchson & Stevenson, Y81 Coppat axide Ornal Chichen weeks duse group 6 cxposures Reproduction 300 450 0067 201 30? 5 1 1 1 1 s 5 ADEA0U 60F100
(0 conrol, 150, 300,
Dt 4501, 600, 730 ppuiy Mcasured in sudy

Widite TRVs RFT xls Copper
oot Page 16 of 34



DRAFT

NOAEL & LOAEL TRVs - LEAD

Coaversion Factur
g food! hg
Study Factors BW/day) Uncertalnty Factors (UF}
Study Tent NOAEL sudy [ LOAEL uudy NOAEF. dus | LOACL dow | [uer- NOAEL TRY | LOAEL TRV
Recontor Srudy Chemlal | Routa| Species | Duration N Doses Endpoiot | concippm) | comc (ppm) Source (mpkg-day) | (me/ke-davi'| specles | Duration Exndpolnt Other Total UF* (me/kp-duy) | (me/ke-dav)
NOAEL | LOAEL NOAEL | LOAEL
Drer Mia: Charles Rivar| Ctuonie, 3 | 10 annmals pa
(water) Scluocder & Midienat, 1971 | Soluble Jead salt | Oral | €D Maae | gencianons | dose proup 1 capostae Reproduciion 25 0.25 NA 025 1 1 i 1 10 1 v LIENL 6.3EDL
LEfias
(25 m/L. + 0.2 ppn seen m
Water in i) Sax & Lowis, 1989 ulao
No Reliable TRV Establisbing
Duer Mise dit) Studies Fonnd 42601 1.3k ui
Duve fiom Wata TRV
No Rellable TRV Ewsblishing
Mink water) Studles Found 1.6E 1 LIE4
Denve fom Dy IRV
Cliame, S
prenatal + 7 | 2 10 4 apunals pery 4 eaposuies Reproduction,
Miuk @ivty Horautt & Cowgall, 1938 bedacane | Ol Dags wonths dose goup Growih 52 102 0024 125 245 4 1 1 1 1 4 4 3.1Eu1 6.1L01
{2 control, 25, 50,
I 100 ppiy ORNL, 1996
Mashed Shrew Charles Rivar| Cinome, 3 | 10 animabs pe
vatery Schroedes & Mitdiener, 1971 | Soluble lead salt|  Oral CH M | gaterations duse grwip t expusure Reproductian 25 0.25 Na 625 5 1 1 1 10 sn 30 42642 1.3E41
LEilects
(25 mg/l + 0 2 ppin seen m
Walu m did) Sax & [awis, 1989 wao
Masked Shrew | No Rellable TRV Edublising
ity Studics Fownd LR IE ] 251401
Dave fiom Wider 1RV
No Reliable TRY Establishing
Red Fox (wter) Sundies Fonnd 2501 4. EAL
Dentve fiom Didary TRV
Cluonic,
yuenatal + 7| 210 4 mimals per|  Jeaposures | Reproduction, .
Red Fox ieny Horwnt & Congill, 1938 leadacetate | Oral Dags months dvse group Growtlt 52 102 0024 125 245 3 1 1 1 1 3 3 2E01 82E0)
(2 contmol, 25, 50,
et 100 ppin ORNL, 1996
American | No Reltable TRV Establishing
Robiy (water) dics ko . 44K REEA
Daive from Diaay TRV
Anicricau Clnonie, 10 | 20 or 40 wrimals [~ 7070
Rubiin Wict) Tdos & Cielich, 1981 Lodacete | Ol Dlephomlons|  wedks | por dese group O3 APEIS g emodducuion 2 50 0178 4 875 s t \ 1 1 s s BAEOL 198400
Exp 1-0, 25, 50 ppm!
(during 1cpro- Lxp 2 -0, 50, 10b, (Egg
ia ductian) 200, 300 ppat ptoduchion) Sax & Lawis, 198Y)
CIiff Swallaw | No Roliable TRV Establishing
(water) Studicy Found 44Em SRE61
Denve Gon Didary TRV
TN Swallow Cinonic; 10 ) 20 or b ammals |~ 0
(diet) Eduus & Galich, 1983 Leadacoiate | Omad |Leghom hens|  weeks per dox: group O3 EXPOSUEES | Reproduction 25 50 0175 438 275 5 1 1 1 1 5 s BRI 2] 18E+00
Exp 1-0, 23, 50 ppm
(during epiu-| Lxp 2 -y, 50, 100, (Lgg
Dict ductiom} 200, 40U ppi preduchon) Sax & Lowis, 198Y|
2 et { No Relinble TRV Estublising
Koirel (viter) Studics Found 4.4k4H KREAH
Dense fivm Daay TRV
Amcrican Cliosic: 10 [ 20ar 30 ammals [ 750
Keatrel @icty Fdens & Galich, 1983 Leadacetate | Oral |leghom lens| — wecks pet dose group O EAPOSUISS ] g cmoduction 25 50 a17s 438 815 5 1 I 1 1 5 5 2851 1.8£100
Exp 1-0, 25, 50 ppm
(duinny repio Exp 2-01, 50, 10, g
Dia duction) 200, 400 ppit production) Sax & Lown, 198Y,
Belted
No Relial
R 4.4k PR IR
Deuve finm Diday TRV
Belied
Kingiisher Cluonie, 10 | 20 o 30 anmals] 3 or § cxposures
iy Lidens & Gl 1983 leadwetae | Omd {leghomband  wedhs | por dose proup Reproduenion 25 50 0178 438 875 5 1 1 1 1 5 5 S8E01 LSED
Exp 1-0, 25, 50 ppm
(duitng nepio Exp2 -0, 50, 100, (=
Divl duction) 200, 40U ppm production) Sin & Lewas, 1989

Wildife TRVs RFT xls Lead
2712002 Page 17 0l 34



DRAFT
NOAEL & LOAEL TRVs - LEAD
Couversion Factor]
(hg food? kg
Study Factars BWiday) Jucertainty Factors (UF)
Study Test NOAEL siudy | LOAEL study NOAEL dow | LOAEL dow | Jyter- NOAEL TRV | LOAEL TRV
Recentor Study Chemicul | Route| Species | Duration N Doscs Esdpaint | concfbpm) | conc (pm) Source (mp/keday) | mekp-dav)'| swecies | Duration Endpolnt Other Total UF® (wekedwv) | (mekudav)
NOAEL | LOAEL NOAEL] LOAEL
Mallurd Duck | No Reliable TRV Extablishing
(water) Studics Fonud . 44k $8Fh0
Dertve hom Pty 1RV
IYPT=R T Chranic. 10 | 20 or 40 wninids |3 -
ien lidens & tiwheh, 1983 Leadacerate | Oral |leghom han] — wedks per duse gioup PO Reproduchon 25 50 0175 138 37 5 1 1 1 1 5 5 RE1-01 LEEH0
Exp -0, 25, 50 ppin
(unug wpio ¥iap 2 -0, 50, 110, (Egg
it Quction) 200, 400 ppm | produciion) Sax & Lewis, 198Y|
Grouter-Snge | No Retiuble TRV Exablishiung .
Gronse (water) Studics Found 4.4E01 ¥ HEA)
Denve liom Didary TRV
Groator-Suge . Chironic: 10| 20 ora0 mats [~ "0 o
Grouse {dict) lidens & Gutlich, 1983 Leadacoie | Oral |Leghomhia] — wedks | per dose group {3 SXPOTI | Repraduction 25 50 0173 416 575 5 1 1 1 1 i H s8E01 18E0
Exp 1-0, 25, 50 ppm
(dunng repro- Iiap 2-0, 50, 100, (Fgg
Dict duction) 200, 400 ppin production) Sux & Lawis, 198Y)

Wiidile TRVS RFT xlt Lead
20112002 Page 18 of 34
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ORAFT
NOAEL & LOAEL TRVs - NICKEL
Conversion Faclol
(kg foud! kyy
Study Factore BWidsy) Ugcertalnty Factore (UF)
Study Test NOAEL dudy | LOAEL sudy NOAEIL dow | LOAEL dos NOAEL TRV | LOAEL TRV,
Receplor Study Chemles] Route Species Duration N Doses Endpoint conc (PPM)} couc (ppm} Source (me/ke-day) | (meke-dav)' Duradon Endpolnt Other Tatul UF* (me/ke-day) [ (me/ke-dav)
NOAEL | LOAEL NOAEL | LOAEL
Long-Evans] Chromic, 4 | 3% fomates pot
Smitha al, 1993 Nickel chlorde Oral 1415 monil duse gIp 4 exposules Reprnduchon 13 i NA 1.3¢ 1 1 ] 1 3 3 1.4E01 43ED8
(1] whs pre- {coutsol, XX, XX,
Watw gostation} XX ppun) None Reguined
Nigkel sullite 60 awimals per]
Deer Mia e Awmbiosc o al, 1976 hexahydiate Ol Rat 3 penciions|  dose gip 3 exposuies Repivduciion 500 o8 Hi NA 1 | 1 ] 3 3 1.3E+01 4.0E+01
BW & FCNS -
L Chronic 250, 500, 1000 ppm ELA 198K
Long-Evans{ Chronic; 4 | 34 females pa
Mink (water) Smithyga, 1493 Nickel chloride | Oral 1als waeath dose pip 4 exposures Reproduction 13 i NA 130 1 1 1 1 5 5 B.TE02 2.6E-01
(11 wks pre- {countrol, XX, XX,
Wala gestanon) XX ppruy Noue Roquined
Nickel snlfate
Mink dicty Ambrase et 1970 Liexahydrate Ol Ral 3 genciations fmunals per dos| 1 exposuies Reproduction 500 008 40 NA 1 I 1 1 5 5 8.0E+00 2.4E+01
BW & FCNS -
bid Clome 250, 540 1000 ppm LA 1988
Masked Shrew Long Evans{ Chionic: 4 | 34 fenrales per
{wata) Sumhsal, 1993 Nickel chloride Oral raly wonth dose pip 4 eaposuies Reproduction 13 | NA 130 1 1 1 1 [y 5 0.7E-02 1.6E-01
(11 wks pre- (control. XX, XX,
Wala geslallon) XX ppm) Nome Roquned
Masked Shrew Nickel sulfawe 60 amunals per|
(diut) Ambisse el | 1976 heanbydiate Oral Ra 3 generanons|  dose gap 3 eapasures Reproduction 500 0o ) NA 1 1 1 1 5 5 8.0E+00 24E+01
BW & FCNS -
Ihet Cluonic 250, 500, 1000 ppm LPA 198%a
Long-Evans| (lwonic, 4 { 34 fuales por
Red Fos (water) Smitha o, 1903 Nickel dilonde | Oral Taly mouth dose g1p 4 eaposuIcs Repinduchion 1.3 L NA 130 1 1 1 1 s s B.7E-02 2.6E-01
(1} wis pre- {copuol, XX, XX,
Wata gustation) XX ppm} None Reguied
Nickel sulfate 60 anumals pexr
Red Fox (die) Ambuwise o al , 1976 Texahydiane Oml Ray 3 pencintions| dose gip 3 exposures Repraduction 500 Q08 4 NA 1 1 1 1 s 5 8.0E+00 2.4E+01
BW & FCNS -
et Chionie 230, 00, 1600 ppm 1EPA 1988a
American No Relisble TRV
Robia (water) Eatublisiing Snady 1.6F+U0 7.7E+00
Denve frow digary TRV
Amerlean Mallard 36 unianals pa Matality:
Rubin @iv) Caw & Patlind, 1981 Nicked sullute Oral duck 90 days dose pip 3 expostics Growth, 7 A 174 NA 3 1 1 1 15 15 5.2E+00 15E+01
Dt Subhromic 176, 774, 1069 ppm ] Behavsor Frowm study
CHHf Swallow No Rellable TRV
{waler) Estublishing Sudy 2.6F+00 7.7K+00
Denve fow digary TRV
ClLiff Swallow Mullud 36 ammals par Moitality,
Wien Ca & Padlond, 1981 Nickel sultine | Oral duch 90 days dase gip 1 exposiies Cirowh, 774 o1 774 NA 3 1 1 ] 15 15 5.2E+00 15E+01
Dt Subhronic 176, 774, 1069 ppi [ Behavior Frowm study
No Relfuble TRV
Kesred (vuter) Evtublishing Stdy 2.6K+00 TIE+HM
Dertve fom dictary TRV
American Mallasd 36 ammal$ pea Morality,
Kaotiel dict) Cain & Pailing, 1981 Nickel sultite | Oral duck 90 days dose pip 3 enposurcs Growtli, 774 0.1 774 NA 3 1 1 i 15 15 S.2E+00 1.5E+01
It Subhronic 176, 774, 1069 ppm | Behavio From study
Belted
Kingfisher No Ruliable VRV
ovaler) Establishing Stdy 2.6E+00 775400
Denve o dictary TRV
Retied
ki der Mallwd 36 amanls pat Manality;
Wieyy Camn & Pallind, 1981 Nickel sulfute Oral duch 90 days dise gip 3 cxposures CGirowthy M 0l 174 NA k] 1 1 1 15 15 5.2E+00 1LSE+01
Ihet Subhromic 176, 774, 106Y ppm | Behavior From study
Mallsrd Duck No Reliable TRV
Estublishing Suidy 26E+00 7.7L+00
Denve frow didary TRV
Malland Duck Mallad 36 animais per Monality,
wicn Cam & Pallord, 1981 Nichel sulfoic | Oral duch Y0 days duse pip 3 eaposuies Growth, 774 vl 774 NA 3 1 1 i 15 15 5.2E+00 15E+01
Dict Sublronic 176, 774. 1069 ppu | Behavian From sudy
Greater-Sage No Reliuble ¥RV
Extubllaing Smdy 2,61 +00 7T+
Denive fow dicary TRV
Mallad 36 anmals pa Manalily,
Growse (div) Cuan & Pallind, 1981 Nickel sullite | Oral duck 90 days dose 1p 3 exposutes Girowil, 774 01 174 NA 3 1 1 1 15 15 5.2E+00 LSE+01
Dict Sublirome 176, 774, 1069 ppms [~ Behayio Frow study

Wildife TRVs RFT xis Nickel
21712062
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DRAFT
NOAEL & LOAEL TRVs - MANGANESE
Conversion Factor|
(hg fondl/ kg
Study Factors BWiday) k! Enctors (UF)
Study Test NOAEL sudy [ LOAEL study NOALL dow | TOAEL dow | puter- NOAEL TRV{ LOAEL TRV
Receptar Study Clemical | Rowte | Specien | Duration N Doser Endpoint | conc (ppm) | cone (pm) Source (me/keduy) | Gagkedav)'| wpecies | Duration Endpoint Other Tota] UF* (mgkeday) | meAedsy)
NOAEL | LOAEL NOAEL | LOAEI,
LS8
Deer Mice No Reliable TRY
taer) Estublishing Sudy LEL Y ERIHTH]
Denve fom didary TRY
223 days
Manganiese Ghiough
Deer Mia (dher Lashey o al 1982 omade (ual Ran postation 3 eaposuics Repaoduction 1o 3550 uos RN 3 1 1 1 1 3 1 2.9E411 95K 1}
Coual 350, 1050, 3500 ppm ¢ BW & FUNS -
it lestage 50 ppin basal dit) LIPA L9b8a
No Relinble TRV
Mink (vater) #.BE 00 281 HIL
Denve fiom dictary TRV
224 days
Mangnese tiluough
Miak @ic) Laskey o al 1982 wxidy Ol Rat Buslation) 3 exposurey Repraduciion 1 3550 008 23 233 5 1 1 1 1 § 5 1.8F+01
~ Catical 350, 1050, 3500 ppw ¢ BW & FCUNS -
s lifestage 540 ppm basal dix) LPA 1988a
Mansked Shrew No Relinble TRY
{xatery Eatablishing Swdy gEU+00 28+
Denve Gom didary TRV
324 days
Musked Shrew Manganese (though
Wy Tishey o 1982 unide st Ran N 3 exposutes Kepraduction 1o 3550 0.08 R Yl 5 1 1 1 1 5 3 1KE+0l 5.TE+01
Critical 350, 1050, 3500 ppm ¢ BW & FCNS -
e infestage 50 ppm basat dig} LPA 19884
No Relinble TRV
Red Fos (water] Establishing Snudy BREQU
Denve Gom divary TRY
224 dayy
(nwugh
Red Fox dicl) Laskey ol al 1982 oarde Onal Rat 3 exposures Reproduction 1100 3550 (G 254 s 1 1 1 1 5 5 181400 S.7E1H
350, 1050, 3500 ppm ¢ BW & FCNS -
Dia 50 ppm bsal dia) LPA 19880
American No Relinble TRV
Robiu (wuter) ishing Suudy ERITT EXIuT
Denve frow dictary TRY
Muerican Mingancse Tapancse
Laskey and lidens 1985 axide Ol quanl 75 days 1 expasure Growth, 1 ™A 417 5 1 1 1 1 5 5 6.5E+01 20F402
Chronic 5000 ppum (+$6 ppm | Aggressive Reported in
Dic CADOSUIL basal dig} behavior None icquired stisdy
Clif Sweallow Neo Relisble TRV
ovater) Eutabliching Smdy 3.3E+01 9BE+HI
Denve fom diaary TRV
CHIT Swalluw Mangancse Japanese
ity Lashey and Lidens 1985 aalde Ot il 75 days 1 exposure Growth, 1 HA uli s 1 1 1 1 H 5 6.5E101 2.0K102
Clrowe 5000 ppm (+56 ppn | Agpressive Repeated
Inel expasuie basal did) behavior None requited sty
Au No Reliable TRV
Kushiel pvater) Estublishing Smdy 330+t YRE+0)
Denve fiomn digary TRV
American Mangancse Japancse
Kostrel (dict) Fashey al dens 1983 [N Oral guatl 75 days I exposure Growth, 1 NAa R 5 1 1 i 1 5 3 6.56401 20E+02
Chronie 5000 ppw (+56 ppin | Aggressive Reported in
el eaposui basal dia) beluisor None requaned Sty
Belted
Kingtisher Reliuble TRY
(witer) ablishing Sudy 33F 01 H.4E+04
Derive fiom dictary TRY
Belied
Kingfishor Manginicse Japancs..
dicty Laskey and Idens 1985 oade Onal quan 15 days 1 cxposure Gowth, | N uil 5 1 1 1 1 S 5 6.5E+01 2.0EH2
Chronic 5000 ppin (+56 ppun | Aggrussive Reportad w
i CApOSLIE busal dia) belavior None requised sy
Mallard Duck No Rclisble TRV
™ ater) Establishing Smdy 33K 98k 01
Demve o digary TRV
Mallard Duck Mangimese Japanest
(vt 1askey and Ldans 1983 oxide Ol quail 75 days 1 exposure Cowth, 1 NA Y17 5 1 1 1 1 5 5 658101 2.0k +02
Chsonic 5000 ppus (+56 ppm |  Aggressive Seperl w
et CAposuLe basa dia) bhehavior None required Suly

Wildife TRVs RFT xls Manganuse
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ORAFT
NOAEL & LOAEL TRVs - MANGANESE
Convenslon Factor|
(kg Foud/ L
Study Factors BW/dayy Jncertalnty Factors (UF)
Study Test NOAEL study [ LOAEL study NOAFL dow | LOAEL dow | luter- NOAEL TRV | LOAEL TRY
Receptor Study Chemical Route Species Duration N Dozes Endpolnt conc {ppm} cone (ppm) Source (mp/kg-day) | (mg/kedav) ‘| species | Duraton Endpoint Other Totaf UF® (we/keday) | (me/keday)
NOAEL | I.OAEL NOEA'EL 1OAEL
Greater No Reliable TRY
Grouw: (wuler) Estublishing y 33k 9.8k +1
Denve frow didary TRV
Tapanese
Lnskey and lidens 1985 Owal quail 75 days 1 eaposure Growil; | NA yr 5 1 1 1 1 5 5 ©.5Fi01 T2
Chronic 5000 ppn (+56 pptn | Aggressive Keportal m
bia exposuie basal dia) hehavior Nonc iequired stikly

Wiidlfe TRVS RFT xIs Manganese
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DRAFT
NOAEL & LOAEL TRVs - INORGANIC MERCURY
Converrion Factor|
{hg foud ki
Study Factors BW/dsy) L{ Factors (UF)
Study Test NOAEL study | LOALL sudy NOAEL dow { TOAEL dox | Juter- NOAEL TRV| LOAEL TRV
Receptor Study Chentical | Route [ Suecles Duration N Doses Endpolat cone (ppm) | conc (ppm) Source (me/kgday) | (me/kedavi'| specles | Duration Endpolot Other Total UF* (we/keduy) [ (wwkeduy)
NOAEL [ [.OAEL N LOAEL
Deer Mice | No Refialile TRV Estabifli
(water) Studive Lound EAL 9y
Denve liom Dy 1RV
Chramie, 200 Reprodaciion,
Deer M (dist) Reviseral., 1U8Y Macunc slidd Oral | Mouse wonthy 30 waposnies Mautalily, 1 132 NA 2 i ! 1 1 2 2 (X3 2
(wicluded 6 monthf (Highest dose = 13 2{ 1Inialogy thva,
i | (s 3p) weprod ) my kg day) kidney) None requiied
No Reliable TRV Esablishing
Mk fwalery Siudies Found uby 1
Dertve iom Digary TRV
Macune Subclionic, 6 | 15 aninals per Repraduction.
Mink divt) Aulendi i | 1974 chlonde Oul Mink womh dose proup 1 exposue Developmiaital 10 0137 14 NA 1 1 1 1 1 1 1 14 4.1
Cntical hE stage Bleaving &
Dicy kit develop ) {10 ppm) Auluich, 1981
Masked Skrew | No Reliable TRV Establishing
(wvatery Sindics Fonad 1. 44t
Derive ooy Didary 1RV
Mushed Shren Chionic; 20 Reproduction,
Wiw Rovisutal | 198y Macungsubtidg Omal | Munse months 30 exposues Monaluy, 1 142 NA 5 1 1 t 1 [ 5 26 79
(included 6 month| (Highesi dose = 13 2| Hisology tiva,
Dig | (Mus p) neprod my kg day) hiducy) Nane required
No Rellable TRV Etablishing
Red Fox (water) Stndies Fonnd 017 (O8]
Darive bom Diagay TRV
Muacuie Subchtome, 6 | 15 ammals pa Reproduction,
Ied Fox @icy Aulench aad, 1974 chlande Ol Mink maonth dose group | eaposure Pevelopmaitat 1 0137 14 NA 4 1 1 1 1 4 1 3 10
Cnnical lig stage Bleavins &
Dt (hit develop ) (10 ppm) Aularei, 1981
Amcrican Na Rellable TRV Establishing
Rubitt (vater) Studies Faund 0.05 0
Denve om Digary TRV -
Am Mercune Japancse Repioduction, B
Robi 101l & Sdwali, 1976 diande Ol quatl Chronie, ) yei S exposures Developmental 3 ¥ ERNK] 044 090 5 1 1 1 1 5 5 0.09 0.1
Critial lile stage
Dt (harchlng ) (2,4, 8,16, 32 ppm)} ORNL, 1996
CILA Syrallow | No Relinble TRV Establishing
{water) Studivs Founid 005 1
Denve om Didary 1RV
CIfl Swallow Macune Japanese Reproduction,
Wicny Tl & Sdiafner, 1976 chlonde Ol quinil Chieme, 1 yar 5 exposures Developmantal 4 g 0113 045 U 5 1 1 1 1 s 5 .09 .18
Cntcal I stage
Didt {halchimg) (2,4, 8,16, 32 ppm) ORNL, 1996
Amcrican .
ol tvuter) (X 0.1
Denve fiom Didary TRV
Amcrican Macuwic Japanuse Reproduction,
Kaotrel (dic) 1L} & Sdafloer, 1976 chlonde Ol quan Chonic; 1 yar 3 eaposiues. Developmental 4 8 0113 045 090 5 1 1 1 1 5 5 oy 018
Cntial lik stage
Dt thinchling) (2, 4, 8, 16, 32 ppm) ORNL, 1996
Belted
Kingfisher | No Reliabbe TRY Establishing
{wuter) Stadics Found 0.05 0.1
Txtrve o Didary 1RV
Buid
KingBsher Mucunic Japancse Reproduction,
(dicty 1l & Shallivr, 1970 dilaride Ol quatt Cheonie, | yair S eapusties Developmental 1 8 0113 045 373 5 1 1 1 1 5 5 109 0.8
Critial lig stage
R} (hatehlang) {2, 4,8, 16, 32 ppu) ORNL, 1996
Mallard Duck | No Rellable TRV Establishing
(water) Studics Found 005 0
Denve fiom Didary TRV
Mallard Dk Macunc Tapanese Repraduction,
{dhe) 1l & Scafliner, 1976 chiloride O quml | Chrome, 1yan 5 enposures Pevelopmantal 4 % 0113 6.45 096 5 1 i 1 1 5 s 0.09 0.
Cntical h aage
it thatehling) (2,4, 8,16, 32 ppm) ORNL, 1996

Wildite TRVe RFT xls Marcury-Inorganic
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“ e
ORAFT
EL & LOAEL TRVs - INORGANIC MERCURY
Convorson Factar]
Smdy Factors Jncerininty Factors (UF)
Study Test| - NOAEL study | LOAEL wudy NOAEL dow | [LOAELdow | Inter- NOAEL TRY| LOAEL TRV
Receplor Studv Chemical | Route | Species PDuratlon Doses Exndpolot conc (ppm) |  cope (upoa) Sourcs (me/kedav) | (me/kedsv)'| soecies | Duration|  Eodpolat Other Towl UF (mefkg-dev) | (weke-dav)
NOAEL | LOAEL NOAEL] LOAEL
Grenter-Suge | No Reliable TRY Esubliding
Groase (wuter) Studi d [0S L
Derive fion Digay TRV
Grenter-Suge Mereunc Tupancse Repiaduction,
Growse tdicn) 1 & SdiiNier, 1976 <hlonde Oral qual Chienie, | yar $ eaposures Develepmantul El ] 0113 0 45 0un 5 1 1 1 1 3 5 009 0.18
Crincal lif stage
Digt (haichling) (2.4, 8,16, 32 ppm) ORNL, 1996

Wildife TRV RFT xts Mercury-Inorganic
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DRAFT
NOAEL & LOAEL TRVs - ORGANIC MERCURY
Conversloa Factor|
gt food/ kg
Study Factors [ BWiday) | Factors (UF)
Study Test NOAEL study | LOALL study NOAKL dow | LOAEL dow | Tuger- NOAEL TRV| LOAEL TRV
Receptor Study Chemleal | Route | Specles Durstion N Daoses Eudpolnt couc (ppm) | conc (pRm) Source (me/kgduy) | (me/kedavi'| species | Duration Endpolnt Other Tota) UF* (mg/ke-duy) | (weke-dav)
NOAEL | I.OAEL NOAEL | LOAEL
=8
No Rellable TRV Esablishing
{ater) Studics Fouml (NI uiy
Brenve nom hawy 1RV
Mchylmaeury Sea per dose Reptoduction,
Daar Miwe (divt) Vurshuuen et 3, 1970 cllondy Ol Rat Chionse, 2 yait wroup 4 eaposts hstology vs 25 0045 [ 01l 3 1 1 1 1 3 3 .01 0.04
(0 controt, 0.1, 0.5, Measures in study
e 25 ppuy conlaly
No Reliable TRV Establishing
Minh twater) Studies Found and u
Dens e liom Didary TRV
Mahylmacury Subchionic; 93 { 5 fumales per Mortality, Clinial
Mink (dict) Wubewr a1 ad | 1976 chilonde Oual Mk diys Jose group 6 eaposuies [ 1l 1% 02 624 040 1 3 ! i 1 3 3 0.08 0.13
(Oconol, 11,18, [ (weght los,
D 48,83, 15 ppm) ataxia) 1ISLERA, 1993
Masked Shrew | No Reliable TRV Establishing
(waker) Studios Fonnd 0.0y 0.0
Denve from Digary IRV
Maoked Shyew Methylmacury sex per dose Reproduction,
(Wiet) Veshuwen eral |, 1976 chlonde Orat Rat Cluonie, 2 yer Houp 4 exposures Uistalogy s 23 0043 X0 nil 5 1 1 1 1 5 B s 042
(0 comrol, 0.1, 0.5, Measures 1o sudy
Diat 25 ppm) contols
Na Relisble TRV Extablishing
Red Fox (water) Swdivs Found w83 045
Durive o Digary TRV
Mcthylmacury Subchionic, 93 | S Rwales pec Monality, Clinial
Red Fox @iety Wobusera dl, 1976 chlonde Ol Munk diys dose group 6 cxpasures 100 11 18 0.22 024 e 4 1 i 1 i P 4 0.06 wit
(Ocontrol, 1.1, 18, (werght loss,
Dict 48.83, 15 ppm) alaviy) USIEPA, 1993
Amcrican No Relinble TRV Establishing
Robin trater) Stndies Found 0.0z 0l
Denve fiom bigiry 1RV
Ani Muhybnacury Japanese 15 anunals pes
Rabin ivt) 1l & S, 1984 ehluride Ol quait | Cluonic, ¥ wocha | dose group 5 exposurcs Survivability 2 3 (A1} 0.2% 490 5 1 i 1 1 5 5 v.08 w18
{0 control, 0.125, 0.5
M Cunail b stage 2,8 ppin) ORNL, 1996
Ciiff Swallow | No Rellable TRV Estsblisiug
v ater) Studies Found i w9
Daive hom Digiey TRV
Clitf Swallow Methylmacury Japanese 15 animals per
icy & Swires. 1984 chlnnde Oral quail | Clhrome, 9 wosks | dose proup 5 exposutes Swvivahility 2 8 1 0.23 G 90 5 1 1 1 1 5 5 .03 [Nt}
(0 confral, 0 125, 0.5
It Culial b stage 2,8 ppm} ORNL, 1990
Amcrican | No Reliuble TRV Establishing
Kostrel fwater) § Fou 602 0.1
Denve fiom Digary RV
Amacricnn Mahyhnacumy Japanese 15 animals pa
Kestrel dict) 101 & Soaes, 1984 ctonde Ot quail | Cluaoic, 9 wocks | dose group 3 eapusures Surivahibiy 2 ] 0113 a2 v s ! 1 1 1 5 5 0.05 0.18
{0 contral, 0125,05
Dt Critel i stuge 2,8 ppij ORNL, 1996
Belted
No Relinble TRV Egublisilug ~
(wuter) Sin nd 2 1A}
Deitve om Didary TRVA
Belid
Kingfisher Mdhylnacury Japunese t5 animals per
ivt) 10l & Svavs, 1984 chloride Oral quail | Cheome, 9 wacks [ duse gioup 5 exposunes Survivabiliy 2 [ 0.113 023 6,96 s 1 1 1 1 5 s 0.05 018
(0 control, 0125, 0 5,
Dot Crha) L& shage 2.8 ppm} ORNL, 1996
Mallard Duck | No Rellable TRV Establisking
{(wuler) Studics Found [(X[Y] 0.1
Ditive hom Didioy 1RV
Malland Duck Mutiylmacury Japancse 15 animals per
{dheny I & Scares, 1984 chloide Oral guanl Chionic, Y wahs | dnse proup S exposures Sunvivability 2 8 o113 023 aun [3 1 1 ] 1 5 5 65 Q.18
(0 conirol, 0.125, 0.5
et Cimnad LiE slage 2,8 pps) ORNL, 1996

Wildife TRYS RFT xis Mercury-Organic
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DRAFT
NOAEL & LOAEL TRVs - ORGANIC MERCURY
Conversion Factor]
kg food/ kg
Study Factors BWiday) | inty Factors (UF)
Study Test NOAEL wudy | LOAEL sudy NOAEL duw: | LOAEL dow | [uter- NOAEL TRV| LOAEL TRY
Receptor Swdy Chemical | Ronte | Species Duration N Doses Endpatnt conc (ppm) | conc (ppm) Source (mg/ke-dav) | (we/kedav)'| specles | Durstion Endpaint Other Total UF* (me/buday) | (me/kedav)
NOAEL | LOAEIL NOAEL | LOAEL
No Retiable TRV Estalslishing
Studics Lound 2 wi
Daive iom Diday 1RV
Greater-Sage Mathyhnovury Jupanese 15 apunals per
CGiron et Hill & Soaes, 1984 chiotide Oual quad Clionie, Y waeks | dose gioup 5 exposuies Sunvivability 2 8 ol 0.23 o0 5 1 1 1 1 5 5 [[XC3 (I8
{0 coutrol, 0.125,0.5
Dict Citiad LE slape 2,8 ppm) ORNL, 1990

Vingule TRYs RFT xis Mercury Organit
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DRAFT
NOAEL & LO4EL TRVs - SELENIUM
Conversion Factor
(kg food! kg
Study Faclors BWidav) Jncerfainty Factors (UF)
Study Test NOAEL study | LOAEL andy NOAEL dose | FOAEL dose | pyeer- NOAEL TRV| LOAEL TRV
Recentor Study Chemleal | Route | Species | Durstion Doses Endpoinl | come (ppm) | conc (bR Source (me/ke-dav) | (me/kedav)'| species | Duratlon Endpaint Other [ (me/ke-duv) | (mike-dav)
NOAEL [ LOAEIL NOAEL] LOAEL
Deer Miee Potassium Tyen (2
(waler) Rosentild & Henh 1954 stlenate Ol Rat Lunerations) 3 eaposuics Reproduction 15 s 013 020 w3 3 1 1 1 1 ] 3 6.6E-02 LIEGL
Critiat BW & WCNS -
Wil Lifestige 15,25 7.5 mp/l. CPA 1988a
No Reliable TRV
Deer Mo @ict) Estublishiug Stndy 136401 22640
Daive fom wales TRY
Totassium T yar 2
Mink (water) Rosenteld & Bauli 1954 sclenale Ol Ra genciations} 3 Lxposutes Reproduetion 15 25 0.13 .20 [N} 5 1 i 1 1 H 5 ISE2 A0E02
Cnad BW & WCNS -
Wala licstage 1.5,25,7 5 mgi. LA 19884
No Reliable TRV
Mink (dict) Extabllshing Study 298402 13041
Denive Gow waler TRV
Masked Shrow Potassium Lyear (2
twater) Rosenteld & Baah 1953 selente Ol Ra Beneranons) 3 capostites Repraduction 15 2.5 013 LEN 5 1 1 1 1 5 5 3SED2 6.6E42
Cruial BW & WCNS -
Wita Lilestage 15,25, 75mp/l. A 1988
Masked Shrew No Rellable TRV
Wity Establisiing Stdy 7oL 1341
Daive from water TRY
Potassiom Tyar 2
Red For (water))  Roseniedd & Benl 1934 selenaie Ol Rat genctnons} 3 cxposules Reproduction 15 2s 013 nis 5 1 1 1 1 5 5 A9K02 6.5E02
Caual BW & WCNS -
Wala lestage 1.5.25. 75mg ! EI'A 19882
No Rells
Red Fox Wiy Ftablishing Study 7oL LIRIN
Denve fo water TRV
American No Reliable TRV
Robin (whter) Establishing Study 3AEN2 LOEAH
Denve row didary TRY
Ametican
Robin i) Hene o al 1987 Sodum scond  Oral | Matlud {78 duys 5 cxposures Reproduction 5 10 ol us Le 5 1 1 1 i 5 H e 206401
Cnical
Ihat Ulatage 1,5, 14, 25, Ll ppu Meusated w sy
Cliff Swallow No Reliable TRV
twater) Eatahlishing Stndy .00 168
Daive fom diqary TRV
I Swullow
(dict) Hems ol 1987 Sadmm leante}  Oral Millud 78 days 5 exposures Reproduction 5 10 [IR18) 5% I 5 1 1 1 1 3 H 1.0E-04 2.0E01
Crtal
b Liestuge 1,5, 1¢, 25, 100 ppn Mansured 1n Qudy
American No Reliable TRV
Keatrel Gvuter) Fatubtishing Soudy 500412 (RO
Derlve frow daary TRV
Hewmeotad 1987 Sod wlemte]  Oral Mallud 78 days 5 exposures Reproduction 5 10 Oy wi e 5 1 1 1 1 ) S 1.0E-0}4 2.0E-01
Cnuaal
Dict hilustage 1,5, 10,25, 100 ppn! Mcusuied i study
Belted
Klaglhsher No Reliuhbe PRV
* (water) Lstabliad Sudy S.001412 101l
Denve from didary TRV
Belted
Kinglisher
ity Hanzu ol 1987 Sod wlaite| Ol Mallad 78 days § exposures Reproduction s 10 010 03 10 5 1 1 1 1 3 s 1.0E-01 2041
itical -
Digt Yisestage 1,5,10, 25, 140 ppu Maaswied i sudy
Mallard Duck No Rellable TRV
twater) Estnblishing Sidy LIF-2 Lok
Denve from dioary TRY
Mallard Duck
{ieny Heme ol 1957 Sodwm wleaite]  Oral Muilad 78 duys. 5 exposures Reproduction 5 10 010 ns [l 5 1 1 1 1 5 H LOE4H 2.0E-01
Critical
Digt Tiestage 1.5, 10, 25, 100 ppn Measuied in gudy

Wildide TRV5 RFT xis Selenium
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DRAFT
NOAEL & LUAEL TRVs - SELENIUM
Converslon Factor|
thg foud/ ky
Study Factors BW/duy) b Factors (UF)
Stady Test NOAEL sudy | LOAEL audy NOAEL dow | 1OAEL dose | puger. NOAEL TRY | LOAEL TRV,
Receptur Study Chemical | Route | Species | Durstion N Doses Endpoiut conc (ppm) |  conc (wpw) Source (me/kgday) | (meg/kedavi'| specles | Duration Endpolnt Other Total UF* (me/kg-day) | (mekp-dav)
NOAEL | LOAEIL NOAEL | LOAEL
LeT-Nage Nu Reliable 1RV
e (water) Extablishing Swdy Suk-A2 fob-0l
Denve fom digary TRV
Greater-Suge
Gromse @ity Nunzd ad 1987 Sudium wlenie]  Qral Mallud 78 days 5 exposures Reproduction 5 10 010 ns 10 5 1 1 1 1 5 s 1.0E-a} 2.0E01
Crihal
ia lilesluge i, 5,10, 25, 106 ppn; Muasuied in sudy
Page 27 ol 34
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DRAFT
NOAEL & LOAEL TRVs - SILVER
Converslon Factor]
(kg fond/ ky
- Study Factors BWiday) Factors (UF)
&
Study Test NOAEL study | LOAEL study NOAEL dox | LOAEL dox | pger- NOAEL TRV| LOAEL TRV
Receptar Studv Chemical | Ronte | Specles | Duration Doses Endpoinl | conc(ppm) | conc (ppm) Source (me/kg-day) | (me/kedav)'| species | Durstlon Endpaint Other Total UF® (ng/kedav) | fme/ke-day)
NOAEL | LOAEL NOAEL[ LOAEL
Deer Mice No Relbable TIEV
(water) blishing Smdy - pY NA
No Rellable TRV
Deer Mice (dict) Estblishing Swndy A A%
No Reliable TRV
ik tater) Fatublishing Study LY h%Y
No Reliable TRV
Mink Wicty FatabllLhing Stdy NA NA
Madked Shrew No Relinble TRV
(watcr) Establishing Study A A
Maskcd Shrew No Reliable TRV
(it Eatabli Study NA A
No Reliable TRV
Ted Fox (water) Establishing Swdy Na aA
Nao Relisble TRY
Red Fox ity Entublishing Study Na NA
American No Rellable TRV
Rubiu ovater) Latublishing Study hY A
‘American No Reliable TRV
Robin alicy Esfablishing Stdy W E h RS
CIilf Swatlow No Reliable TRV
tvater) Estublishing Sudy NA bt
CIiff Swallosw No Rellable TRV
wlico Establishing Sty N NA
No Reliable TRV
Estublishing Study IS A
Amcrican Na Reliable TRV,
Kesrd (Wivt) Establis Sy NA ARY
Beltud
Kingfdier
(watery A4 A
Belied
Kingfisher
i A A
Mallard Duck No Reliable TRV
(watr) Eatublishiling Smdy NA Na
Mallard Duck No Reliable TRV
(dicty Estullishing Stidy AA A
Greuter-suge No Reliabie TRV
Eatablishing Sty A N
Greater-Sage No Rellsble TRV
¢ tdicty Eatublishing Smdy Na NA

‘Widule TRvs RFT xls Suver
2{7/2002
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DRAFT

NOAEL & LOAEL TR)sY - THALLIUM

Convertion Facto
(gt food/ kg
Study Factors BW/day) Jncertalnty Faclors (UF)
Study Test NOAEL sndy | LOAEL study NOAEL dow | JOAEL dow [ pyter- NOAEL TRV| LOAEL TRV
Recentor Studv Chemical | Route | Species | Duracon N Doser Eudpoint | concfopm) | conc (upm) Source (me/kedav) | (me/kedsv)’| swecles | Duration Endpolut Other Total UF* (mp/kzdav) | (me/ke-day)
NOAEL | LOAEL NOAEL| LOAEL
Deer Miee
water) Yomitgh o al 1986 Tallwm adfsle]  Qral Rat 60 days 1 exposure Reproduction 10 (rou? NA [ERSER) 3 s 1 1 1 15 15 1.6E43 A.5E-03
Subchronse
Male iesticular|
Wals 10 ppm fanenon Maasmed i sudy
Na Reliable TRV
BDeer Mia: (dict ) Establishing Study ER{E 99141
Derive from water TRV
Miuk (ater) Fonugh u ol 1956 ‘Ul il Oral Rt 6U days | exposure Reproduction 10 o7 NA ou 5 5 1 1 ) 25 2 99EU4 B0}
: Subehoni
Male testicutar|
Wala 10 ppu funcuon Measuied n Sudy Subchtonic
No Reltable TRV
Mink (icty Establishing Study L0E43 S9E43
Detive flom water TRV
Musked Shrew
(valery Torngh g al 1986 Thallum it Oral Rat 60 days 1 exposure Repruduction 10 0.007 NA u 5 5 1 1 1 28 2> YIE04 3 k03
Subchiomic
Male testicular|
Walter — 10 ppm luncliun Measuied in qudy Subchiome
Musked Shrew No Rellsble TRV
iety Establishing Stdy 20E4Y 5904
Denve fow water TRV
Red Fox (water] Fonuiglt o al 1986 Ihadlivm wiény  Oral Ran 60 days. 1 exposure Reproduction 10 0007 NA ont4 5 5 1 1 1 25 25 9.9E-04 30E-AN
Subchromie
Male testicular|
Wates 10 ppin fuetion Mansuted i sndy Subchionic
No Rellable TRV
Red Fox (dicty Estublishing Stndy 20F 483 EXT
Derive frow waler TRV
Amerlcan No Relisble TRV
Robiu (watery Establishing Sudy Na NA
Amcrican No Relisbie TRV
Iabin wivy) Establishing Stidy NA NA
CIilf Swsllow No Reliuble TRV
{vater) Estubllbitng Study A Na
CUiff Swallaw No Reliablc TRV
wicty Establishing Study Na FEY
Amerioan No Relinble TRY
Kestrel osuter) Establishing Study NA NA
Ameriesn No Relinble TRV
Koarad (diet) Establishing Swidy b AN
Belicd
Kiugfishier No Reliuble TRV .
(watr) Establishing Study AN A
Belted
Kinghsher No Reliuble TRV
(dicty Estublishing Stdy NA Y
Mallard Duck No Reliable TRV
twuter) Establidhing Sindy A hEY
Mallard Duck No Relinble TRV
ict) Establishing Study NA A¥Y
Supe
Grows water) Estublishiug Smdy NA A
Grester-Sage No Relisble TRV
Grouse (dict) Estublising Sindy N NA

Wildils TRVS RET xi3 Thallum
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NOAEL & LOAEL TRVs - VANADIUM

DRAFT

Converslon Factar
(kg food/ kg
Study Factors BW/duv) Factors (UF)
Study Test NOAEL sudy | LOAKL sudy NOAEL dox | LOAEL dose | [yer- NOAEL TRV | LOAEL TRV
Receptor Study Cliemlcal Route Specles Duration Doses Endpolnt conc (bpm} conc (ppm) Source (wy/ke-day) | (me/kedav)'| apecles | Duration Eodpoint Other Total UF* (me/kgday) | (we/keduv)
NOAEL | LOAEL NOAEL|{ LOAEL
Theer Miew Sadiom 60 days pic-
twatery Downgo g al 1956 metmanadate | Oral Rat pesition 3 exposutes Reproduciion 5 1 NA 30 3 1 1 1 1 3 3 S.6E-01 LIE+00
unough
lactation,
Gavape Clhwonme 3, 10, 30 mpAgp day None requited
No Relisble TRV
Deur Miw dicr) Establishing Study 1.0k A3kion
Denve from water TRV
Sodvum G days pre-
Mink (vater) Dumigo o al 1986 metaanadate | Qual Rat Bestaion 3 exposures Repivduciion 5 1 NA in 5 1 1 1 1 H s &) )] LOKio0
thiough
lacution,
Gavage Clione S, 10, 20 mg/kgday None 1equitcd
No Reliable TRV
Mink (dict) Establishing Sudy &.710-01 20FA10
Dexive flow water TRV
Masked Shirew Sodinm 60 days pre-
(water) Dawmgo o il 1986 muavanadate | Oral Rat pestation 3 eaposuiey Reproduction 5 3 NA 3.0 5 1 1 1 1 5 3 33E01 1LOE+00
through
Sactation,
Givage Chranie 5. 10, 20 mgAp day Nonc ieguined
Mnsked Shrew No Relinble TRV
(i) atablishing Smdy wIEAN 20K 00
Denve from wata TRV
Sodium 60 days prc-
Red Fox twater)| Dumingo o @ 1986 mutavimidaie Oral Rat pestation 3 eaposules Reproduction 5 1 HA sn 5 1 1 1 1 3 5 3.3K1 1.OE110
thivugh
lactation,
Ginvape Clhiome 5. 10, 20 me/kpday None required
No Rellable TRV
Red Fox Wit} Fatablishing Stndy 67001 200400
Denve frlom waler TRV
American No Relisble TRV
Rohin (watery Establisiug Stdy LiLwd 3400
Denve fom diaary TRY
Al Moutality;
Robin @ict) White & Diga 1978 Vanady! sullste]  Orat Mullwd 12 warks 3 exposures Body weight 1310 vl 11 3% NA 5 1 1 1 1 3 5 e BEIGN
1ict Chronic 2 84,10.36, 110 ppu Measured 1n study
CIiff Swallaw No Reliable TRV
(wuter) Estublishing Smdy LiL+us JAE+
Derive Fow dietary TRV
CUIT Swallon Moutalty,
iy Wiine & Diga 1978 Vanady ] sulfite|  Oral Matlad 12 weeks 3 exposures Body weight Ho TR 1138 M 5 1 1 1 ] 5 5 IE00 6.8k100
el Chrowe 284,10 36,110 ppu Measured in study
cricun No Relinble TRV
Kustrdd (wailer) Establiahing Stidy 11%.+00 34l
Dunive from digtary TRY
American Mouality;
Kostret idicty White & Diva 1978 Vanady! sulfate|  Oral Mallad 12 woeeks 3 exposures Body weight 10 (V) 1137 NA 5 1 ! 1 1 5 5 23000 6804500
Diut Chuonic 2 84,10.36, 110 pp Measured w study
Belied
Kiupfisher No Reliable TRY
(water} Estublishiug Study L1EHIO 34k 1
Denve Bown digary TRV
Monalnny;
Winie & e 1978 Vanady] sutfaic]  Oral Mallud 12 weths 3 exposures Body weight Ha 010 13 NA 5 I 1 1 1 5 b 2MEHN 6.81+00
™ Chronic 2.84, 10 36, 110 ppu Measured in study
Mallard Duck No Reliable TRV
(watiry Establishing Sindy LAF-1p ER TR
Degive fow digary TRV
Mullard Duck Moutalny;
wicn Wihiie & Diga 1975 Vanudyl sullae]  Oral Mallard 12 weeks .3 expasures Budy weight Vi ulo Lidn NA H i 1 1 1 5 s 2.3E+00 6L+
s Cluowe 284, 1036, 110 ppr Measured in study
Greuter-Sage No Relluble TRV
srome Gyaler) Estublidiing Study [T 3.4k 0t
Danive frow ditary TRV
er-Sage Moualny,
Gronse (dict) Winte & Disa 1978 Vanadyl sultale|  Oral Mailid 12 wechs 3 exposures Body weight to ol 115 NA 5 1 1 1 1 5 5 2.3E100 b.8F 01
Dt Chronic 284, 1036, 110 ppux Measured in gudy

Wildife TRVs RFT als Vanadium
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v Ed
DRAFT
NOAEL & LOAEL TRVs - ZINC
Couversion Factor
(g food/ Ly
Study Factors BW/day} Jncertsinty Pactors (UF)
Study Jest NOALL study | LOAEL study NOAEL dose | LOAEL. duse | Juer- NOAEL TRV | LOAEL TRV
Receptor Study Chewical | Route |  Specics Duration N Doses Eudpoint conc (ppm) | couc (ppm) Source (we/ke-dav) | (mwke-dav) | apecics | Durstion Eadpoint Other Yot (meke-duy) | (we/kg-duv)
NOAEL | LOAFL NOAFL | LOAEI,
Deer Mice | No Reliwble TRV Evtablivhiug,
(wsler) Studics Found bl 40
Do e o Dicary 1RV
Spriguc- 10 anmials per Fetal Developrien,
Deer Mice (diet) Schlicker & Cox, 1968 Zuac oxide Dawleysar | Chunaie dose group 2 expusuzes Growth 2000 4000 006 120 240 3 1 1 t 1 3 3 4“0 [
et {02%, 0 4% Zu0) Sun & Lewis, 1989
No Relinble TRV Fatablishing
Mink (water) Studies Found 1553 466.5
Lienve oat Dictary TRV
12 unmals pes Survivability.
Munk (dict) Autenichetal, 1991 Zinc suliwe | Oral Mk Chronic dose group 4 exposures Growih 1 HiY Na 1 1 1 1 t 1 ! i 933
{0, 500, 1000, 1500 ave of male &
Diet ppm) Noue reqpinred fensale ki,
Marked Shicw | No Relinble TRV Establishiug
(water) Studics Found 1 i
Dene om Dietmy TRV?
Sprigue- 10 nimals per Fel Development,
Schilicker & Cox, 1968 Zinc oxide Oral | Dawleymat | Clhiowc dose group 2 exposuics Growth 2000 4000 u06 120 240 5 i 1 1 1 H 3 s “
Diet (0.2%, 0 4% Zu0) Sax & Lewns, 1989
No Relinbl
Raed Fox (warer)| Stu 39 o6
Denve lom Dictny ERV*
12 pumals per Swrvivability
Red Fox (diet) Aulerich etal , 1991 Zinc sulfste | Oral Mink Chronie dose group 4 exposures Growth 1 3 NA 4 1 1 ) 1 14 4 78 m
(0, 500, 1000, 1500 ave ofmale &
Ihet ppm) None requned Lciale L
Amecricnn | No Reliable TRV Extablishing
Robia (water) Studics Fouud A »
Deine lom Dicuy LRV
ean White | Chrome, 44
Robin (diet) Stahl et al, 1989 Zincsulfaie | Oral | leghornhen |  wecks 3 exposures Reproduction 2,028 00646 131 NA s i 1 i ) H 5 26 7
Cruical life (28 control, 20, 200. Measured 1o anudy
Dict suige 2000 ppin) (NOALL proup)
Il Swallaw | No Reliable TRV Fxtablishing
(water) Studies Found 13 2
Detve om Doty 1RV
CHIF Swaublan White | Chionic; 49
(dicty Subl e1al , 1989 Zucsalfate | Ol | leghornhen weeks 3 exposures Reproduction 2028 00616 11 NA 5 i 1 \ 1 s 5 2% 79
Criucal hfe {28 control, 20, 200, Measured 1n sudy
Dict stage 2000 ppi) (NOALL group)
Amdican N Rehuble TRY Estublisling
Kenrel (water) Studics Found u 3
Betve hom Dietary TRV *
Aweticin Whue | Chronie, 44
Kestrel (diet) Stabil e al., 1989 Zuwcsulfate | Oml | leghom hea weeks 3 exposures Reproduction 2026 0.0646 13) NA H 1 1 t 1 s 3 26 k
Critical ife (28 cantrol, 20, 200, Mcasured m swdy
(%] stage 2006 ppm) {NOAKL group)
Budted
Kinglishet uble 1RV Establisling
(waler) Studics Found 13 39
Dertve om Dictary TRV
Wiie | Cliome, 43
Stabl et al., 1989 ZincsuMfate | Omal | leghora ben 3 exposures Reproduction 2028 0.0646 i3] NA s | 1 1 1 H H 26 k]
(28 control, 20, 200, Measured w study
el 2000 ppi) (NOAEL group)
No Reliuhle TRV Establishing
(water) Studics Found 13 3
Denve hom Dicay 1RV
Mallued Duch Whie | Choonie, 44
(dict) Svabl et ol , 1989 Zincsubfate | Oral | leghomlen |  weeks 3 eaposures Reproduction 2,026 00646 131 NA s 1 1 1 1 3 5 % ¢
Cnncal e (28 conurol, 20, 200, Measured 10 study
Dict slage 2000 ppm) (NOAEL group)
Genter-Suge | No Relisble TRV Fatublisbing
Grouse (water) Studics Found "
Detive ton Dietiny FRV*

Wildnfe TRVs RFT xis
20712002
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%, . 7
ORAFT
NOAEL & LOAEL TRVs - ZINC
Couversion Factor
(hg fond/ hy
tudy Fuclors BW/day} Jucerininty Factors (UF)
NOAEL study | LOAEL study NOAFL duwe | LOAEL dose | futer- NOAEL TRV | LOAEL TRV
Receptor Study Chemical Route Duratiou Dutes Endpoiut couc (ppm) cuuc {ppm) Source (ue/ke-day) | (meke-duv) '| wpecies | Duration Fudpoint Other Total UF® fwwke-day) | (ueke-duy)
NOAEL | LOAFL NOAEL | LOAEL
Greate Whie Cliomg, 44
Growe (dict) Swhletal, 1989 Zue sulfate Oral | leghom hen weeks 3 exposuses Reproduction 2,028 0.0646 AE] NA 5 1 ] 1 1 3 5 16 kil
Criueal bife {28 conural, 20, 200, Messured m study
Lier slage 2000 ppin) (NOAN. gioup)
Wildits TRVs RFT xis Zinc
22002 Pape20f2



-DRAFT-
Richardson Flat Tailings Site
Screening Ecological Risk Assessment

APPENDIX E

CALCULATION OF EXPOSURE AND
HAZARD FOR WILDLIFE RECEPTORS

Ingestion of Surface Water
Incidental Ingestion of Sediment
Ingestion of Seep Water
Incidental Ingestion of Soils & Tailings
Ingestion of Food Items
(Plants, Earthworms, Small Mammals, Fish and Benthic Invertebrates)



Hazard Quotients (HQs) for the Ingestion of Surface Water

Wildlife Receptor - Greater-Sage Grouse

Richardson Flat Tailings

Screening Ecological Risk Assessment

DRAFT

Designated Reach | Parameter EPC (ug/L) Calculated Dose TRV(mg/kg BW/day) Surface Water HQ
(mg/kg BW/day)
NOAEL LOAEL NOAEL LOAEL
Arsenic 18 0.0080 0.4 3.5 2E-02 2E-03
Lead 953 0.4273 0.44 0.9 1E+00 5E-01
Silver Creek - Mercury 90.0 0.0404 0.0 0.1 9E-01 4E-01
upstream Selenium 4.1 0.0019 0.05 0.10 4E-02 2E-02
Zinc 5,666 2.5395 13 39 2E-01 6E-02
TOTAL HI 2E+00 1E+00
Arsenic 23.0 0.0103 0.4 3.5 3E-02 3E-03
Lead 165 0.0741 0.44 0.9 2E-01 8E-02
Silver Creek - Mercury 75.1 0.0337 0.0 0.1 7E-01 4E-01
downstream Selenium 5.0 0.0022 0.05 0.10 4E-02 2E-02
Zinc 1,426 0.6394 13 39 SE-02 2E-02
TOTAL HI 1E+00 SE-01
Arsenic 68 0.0306 0.4 3.5 8E-02 9E-03
Lead 17 0.0077 0.44 0.9 2E-02 9E-03
South Diversion Mercury 0.5 0.0002 0.0 0.1 SE-03 2E-03
Ditch Selenium 47 0.0021 0.05 0.10 4E-02 2E-02
Zinc 2,380 1.0667 13 39 8E-02 3E-02
TOTAL HI 2E-01 7E-02
Arsenic 10 0.0045 0.4 3.5 1E-02 1E-03
Lead 23 0.0011 0.44 0.9 3E-03 1E-03
Mercury 0.3 0.00011 0.0 0.1 2E-03 1E-03
Ponded Water o ium 25 0.0011 0.05 0.10 2E02 TE02
Zine 11 0.0049 13 39 4E-04 1E-04
TOTAL HI 4E-02 2E-02
Arsenic 17 0.0076 0.4 3.5 2E-02 2E-03
Lead 7.0 0.0031 0.44 0.9 7E-03 4E-03
Unnamed Mercury 0.2 0.00011 0.0 0.1 2E-03 1E-03
Drainages Selenium 2.0 0.0009 0.03 0.10 2E-02 9E-03
Zinc 98 0.0439 13 - 39 3E-03 1E-03
TOTAL HI 5E-02 2E-02

NA = Not Available
NC = Not Calculated

HQs greater than 1 are shown in boldface type.
EPC is equal to the minimum of the 9SUCL and the maximum.
Mercury TRV is based on inorganic mercury.

Wildlite Risk_SW rev.xls: HQ Summary
2/7/2002



Hazard Quotients (HQs) for the Ingestion of Surface Water
Wildlife Receptor - Mallard Duck

Richardson Flat Tailings

Screening Ecological Risk Assessment

DRAFT

Designated Reach | Parameter EPC (ug/L) Calculated Dose TRV(mg/kg BW/day) Surface Water HQ
(mg/kg BW/day)
NOAEL LOAEL NOAEL LOAEL
Arsenic 18 0.0010 0.4 35 2E-03 3E-04
Lead 953 0.0540 0.44 0.9 1E-01 6E-02
Silver Creek - Mercury 90.0 0.0051 0.0 0.1 1E-01 6E-02
upstream Selenium 4.1 0.0002 0.05 0.10 SE-03 2E-03
Zinc 5,666 0.3207 13 39 2E-02 8E-03
TOTAL HI 3E-01 1E-01
Arsenic 23.0 0.0013 0.4 35 3E-03 4E-04
Lead 165 0.0094 0.44 0.9 2E-02 1E-02
Silver Creek - Mercury 75.1 0.0043 0.0 0.1 9E-02 SE-02
downstream Selenium 5.0 0.0003 0.05 0.10 6E-03 3E-03
Zinc 1,426 0.0807 13 39 6E-03 2E-03
TOTAL HI 1E-01 6E-02
Arsenic 68 0.0039 0.4 3.5 9E-03 1E-03
Lead 17 0.0010 0.44 0.9 2E-03 1E-03
South Diversion Mercury 0.5 0.0000 0.0 0.1 6E-04 3E-04
Ditch Selenium 4.7 0.0003 0.05 0.10 SE-03 3E-03
Zinc 2,380 0.1347 13 39 1E-02 3E-03
TOTAL HI 3E-02 9E-03
Arsenic 0 0.0006 0.4 3.5 1E-03 2E-04
Lead 2.5 0.0001 0.44 0.9 3E-04 2E-04
Ponded Water Merc.ury 3 0.00001 0.0 0.1 3E-04 2E-04
Selenium 2.5 0.0001 0.05 0.10 3E-03 1E-03
Zinc 0.0006 13 39 SE-05 2E-05
TOTAL HI SE-03 2E-03
Arsenic 17 0.0010 0.4 3.5 2E-03 3E-04
Lead 7.0 0.0004 0.44 0.9 9E-04 SE-04
Unnamed Mercury 02 0.00001 0.0 0.1 3E-04 2E-04
Drainages Selenium 1 2.0 0.0001 0.03 0,10 2E-03 1E-03
Zinc 98 0.0055 13 39 4E-04 1E-04
. TOTAL HI 6E-03 2E-03

NA = Not Available
NC = Not Calculated

HQs greater than 1 are shown in boldface type.
EPC is equal to the minimum of the 95UCL and the maximum.
Mercury TRV is based on inorganic mercury.

Wildlite Risk SW rev.xls: HQ Summary
2/7/2002



Hazard Quotients (HQs) for the Ingestion of Surface Water
Wildlife Receptor - Belted Kingfisher

Richardson Flat Tailings

Screening Ecological Risk Assessment

DRAFT

Designated Reach | Parameter EPC (ug/L) Calculated Dose TRV(mg/kg BW/day) Surface Water HQ
(mg/kg BW/day)
NOAEL LOAEL NOAEL LOAEL

Arsenic 18 0.0020 0.4 3.5 5E-03 6E-04

Lead 953 0.1057 0.44 0.9 2E-01 1E-01

Silver Creek - Mercury 90.0 0.0100 0.0 0.1 2E-01 1E-01
upstream Selenium 4.1 0.0005 0.05 0.10 9E-03 SE-03
Zinc 5,666 0.6283 13 39 SE-02 2E-02

TOTAL HI SE-01 3E-01

Arsenic 23.0 0.0026 0.4 3.5 6E-03 7E-04

Lead 165 0.0183 0.44 0.9 4E-02 2E-02

Silver Creek - Mercury 75.1 0.0083 0.0 0.1 2E-01 9E-02
downstream Selenium 5.0 0.0006 0.05 0.10 1E-02 6E-03
Zinc 1,426 0.1582 13 39 1E-02 4E-03

TOTAL HI 3E-01 1E-01

Arsenic 68 0.0076 0.4 35 2E-02 2E-03

Lead 17 0.0019 0.44 0.9 4E-03 2E-03

South Diversion Mercury 0.5 0.0001 0.0 0.1 1E-03 6E-04
Ditch Selenium 4.7 0.0005 0.05 0.10 1E-02 5E-03
Zinc 2,380 0.2639 13 39 2E-02 7E-03

TOTAL HI SE-02 2E-02

Arsenic 10 0.0011 0.4 3.5 3E-03 3E-04

Lead 2.5 0.0003 0.44 0.9 6E-04 3E-04

) Mercury 0.3 0.00003 0.0 0.1 6E-04 3E-04

Ponded Water I — 0 m 25 0.0003 0.05 0.10 GE03 3E-03
Zinc 11 0.0012 13 39 9E-05 3E-03

TOTAL HT 1E-02 4E-03

Arsenic 17 0.0019 0.4 3.5 5E-03 SE-04

Lead 7.0 0.0008 0.44 0.9 2E-03 9E-04

Unnamed Mercury 0.2 0.00003 0.0 0.1 6E-04 3E-04
Drainages Selenium 2.0 0.0002 0.05 0.10 4E-03 2E-03
Zinc 98 0.0109 13 39 8E-04 3E-04

TOTAL HI 1E-02 4E-03

NA = Not Available
NC = Not Calculated

HQs greater than 1 are shown in boldface type.
EPC is equal to the minimum of the 95UCL and the maximum.
Mercury TRV is based on inorganic mercury.

Wildlite Risk_SW rev.xls: HQ Swmnmary

2/7/2002




DRAFT

Hazard Quotients (HQs) for the Ingestion of Surface Water
Wildlife Receptor - American Robin

Richardson Flat Tailings
Screening Ecological Risk Assessment

Designated Reach | Parameter EPC (ug/L) Caleulated Dose | TRV(mg/kg BW/day) Surface Water HQ
(mg/kg BW/day)
NOAEL LOAEL NOAEL | LOAEL
Arsenic 18 0.0024 0.4 3.5 6E-03 7E-04
Lead 953 0.1287 0.44 0.9 3E-01 1E-01
Silver Creek - Mercury 90.0 0.0122 0.0 0.1 3E-01 1E-01
upstream Selenium 4.1 0.0006 0.05 0.10 1E-02 6E-03
Zinc 5,666 0.7650 13 39 6E-02 2E-02
TOTAL HI 6E-01 3E-01
Arsenic 23.0 0.0031 0.4 3.5 8E-03 9E-04
Lead 165 0.0223 0.44 0.9 SE-02 3E-02
Silver Creek - Mercury 75.1 0.0101 0.0 0.1 2E-01 1E-01
downstream Selenium 5.0 0.0007 0.05 0.10 1E-02 7E-03
Zinc 1,426 0.1926 13 39 1E-02 5E-03
TOTAL HI 3E-01 2E-01
Arsenic 68 0.0092 0.4 35 2E-02 3E-03
Lead 17 0.0023 0.44 0.9 SE-03 3E-03
South Diversion Mercury 0.5 0.0001 0.0 0.1 1E-03 TE-04
Ditch Selenium 4.7 0.0006 0.05 0.10 1E-02 6E-03
Zinc 2,380 0.3213 15 39 2E-02 8E-03
TOTAL HI 7E-02 2E-02
Arsenic 10 0.0014 0.4 3.5 3E-03 4E-04
Lead 2.5 0.0003 0.44 0.9 8E-04 4E-04
Ponded Water Merc.ury 0.3 0.00003 0.0 0.1 7E-04 4E-04
Selenium 25 0.0003 0.05 0.10 7E-03 3E-03
Zinc 11 0.0015 13 39 1E-04 4E-05
TOTAL HI 1E-02 SE-03
Arsenic 17 0.0023 0.4 35 6E-03 7E-04
Lead 7.0 0.0009 0.44 0.9 2E-03 1E-03
Unnamed Mercury 02 0.00003 0.0 0.1 TE-04 4E-04
Drainages Selenium 20 0.0003 0.05 0.10 5E-03 3E-03,
Zinc 98 0.0132 13 39 1E-03 3E-04
TOTAL HI 1E-02 3E-03

NA = Not Available
NC = Not Calculated

HQs greater than 1 are shown in boldface type.
EPC is equal to the minimum of the 95UCL and the maximum.
Mercury TRV is based on inorganic mercury.

Wildlife Risk_ SW rev.xls: HQ Summary
2/7/2002



Hazard Quotients (HQs) for the Ingestion of Surface Water
Wildlife Receptor - American Kestrel

Richardson Flat Tailings

Screening Ecological Risk Assessment

DRAFT

Calculated Dose

TRV(mg/kg BW/day)

Designated Reach | Parameter EPC (ug/L) (mg/kg BW/day) _ Surface Water HQ
NOAEL LOAEL NOAEL LOAEL

Arsenic 18 0.0022 0.4 3.5 SE-03 6E-04

Lead 953 0.1148 0.44 0.9 3E-01 1E-01

Silver Creek - Mercury 90.0 0.0108 0.0 0.1 2E-01 1E-01

upstream Selenium 4.1 0.0005 0.05 0.10 1E-02 SE-03

Zinc 5,666 0.6825 13 39 SE-02 2E-02

TOTAL HI 6E-01 3E-01

Arsenic 23.0 0.0028 0.4 3.5 7E-03 8E-04

Lead 165 0.0199 0.44 0.9 3E-02 2E-02

Silver Creek - Mercury 75.1 0.0090 0.0 0.1 2E-01 1E-01

downstream Selenium 5.0 0.0006 0.05 0.10 1E-02 6E-03

Zinc 1,426 0.1718 13 39 1E-02 4E-03

TOTAL HI 3E-01 1E-01

Arsenic 68 (0.0082 0.4 3.5 2E-02 2E-03

Lead 17 0.0021 0.44 0.9 SE-03 2E-03

South Diversion Mercury 0.5 0.0001 0.0 0.1 1E-03 6E-04

Ditch Selenium 4.7 0.0006 0.05 0.10 1E-02 6E-03

Zinc 2,380 0.2867 13 39 2E-02 7E-03

TOTAL HI 6E-02 2E-02

Arsenic 10 0.0012 0.4 3.5 3E-03 3E-04

Lead 2.5 0.0003 0.44 0.9 7E-04 3E-04

) Mercury 0.3 0.00003 0.0 0.1 7E-04 3E-04

Ponded Water o 25 0.0003 0.05 0.10 §E-05 | 3B03

Zinc 11 0.0013 13 39 1E-04 3E-05

TOTAL HI 1E-02 4E-03

Arsenic 17 0.0020 0.4 3.5 SE-03 6E-04

Lead 7.0 0.0008 0.44 0.9 2E-03 1E-03

Unnamed Mercury 0.2 0.00003 0.0 0.1 6E-04 3E-04

, Drainages Selenium 2.0 0.0002 0.05 0.10 SE-03 2E-03

Zinc 98 0.0118 13 39 9E-04 3E-04

TOTAL HI 1E-02 SE-03

NA = Not Available

NC = Not Calculated

HQs greater than 1 are shown in boldface type.
EPC is equal to the minimum of the 9SUCL and the maximum.
Mercury TRV is based on inorganic mercury.

Wildlife Risk_SW rev.xls: HQ Summary

2/7/2002




Hazard Quotients (HQs) for the Ingestion of Surface Water
Wildlife Receptor - Red Fox

Richardson Flat Tailings

Screening Ecological Risk Assessment

DRAFT

Designated Reach { Parameter EPC (ug/L) Calculated Dose TRV(mg/kg BW/day) Surface Water HQ
(mg/kg BW/day)
NOAEL LOAEL NOAEL LOAEL

Arsenic 18 0.0015 0.3 0.8 6E-03 2E-03

Lead 953 0.0811 0.21 0.4 4E-01 2E-01

Silver Creek - Mercury 90.0 0.0077 0.2 0.5 4E-02 1E-02
upstream Selenium 4.1 0.0004 0.04 0.07 9E-03 5E-03
Zinc 5,666 0.4822 39 117 1E-02 4E-03

TOTAL HI SE-01 2E-01

Arsenic 23.0 0.0020 0.3 0.8 8E-03 3E-03

Lead 165 0.0141 0.21 04 7E-02 3E-02

Silver Creek - Mercury 75.1 0.0064 02 0.5 4E-02 1E-02
downstream Selenium 50 0.0004 0.04 0.07 1E-02 6E-03
Zinc 1,426 0.1214 39 117 3E-03 1E-03

TOTAL HI 1E-01 0E-02

Arsenic 68 0.0058 0.3 0.8 2E-02 8E-03

Lead 17 0.0015 0.21 0.4 7E-03 4E-03

South Diversion Mercury 0.5 0.0000 0.2 0.5 2E-04 8E-05
Ditch Selenium 47 0.0004 0.04 0.07 1E-02 6E-03
Zinc 2,380 0.2025 39 117 SE-03 2E-03

TOTAL HI SE-02 2E-02

Arsenic 10 0.0009 0.3 0.8 3E-03 1E-03

Lead 2.5 0.0002 0.21 0.4 1E-03 5E-04

Mercury 0.3 0.00002 0.2 0.5 1E-04 4E-05

Ponded Water o ram 25 0.0002 0.04 0.07 SE-03 3603
Zing 11 0.0009 39 117 2E-05 RE-06

TOTAL HI 1E-02 SE-03

Arsenic 17 0.0014 0.3 0.8 6E-03 2E-03

Lead 7.0 0.0006 0.21 0.4 3E-03 1E-03

Unnamed Mercury 0.2 0.00002 0.2 0.5 1E-04 4E-05
Drainages Selenium 2.0 0.0002 0.04 , 0.07 4E-03 3E-03
Zinc 98 0.0083 39 117 2E-04 7E-05

TOTAL HI 1E-02 6E-03

NA = Not Available
NC = Not Calculated

HQs greater than 1 are shown in beldface type.
EPC is equal to the minimum of the 95UCL and the maximum.
Mercury TRV is based on inorganic mercury.

Wildlife Risk_SW rev.xls: HQ Suminary
2/7/2002



Hazard Quotients (HQs) for the Ingestion of Surface Water
Wildlife Receptor - Masked Shrew

Richardson Flat Tailings

Screening Ecological Risk Assessment

DRAFT

Designated Reach | Parameter EPC (ug/L) Caleulated Dose TRV(mg/kg BW/day) Surface Water HQ
(mg/kg BW/day)
NOAEL LOAEL NOAEL LOAEL
Arsenic 18 0.0030 0.3 0.8 1E-02 4E-03
Lead 953 0.1594 0.04 0.1 4E+00 1E+00
Silver Creek - Mercury 90.0 0.0151 1.3 4.0 1E-02 4E-03
upstream Selenium 4.1 0.0007 0.04 0.07 2E-02 1E-02
Zinc 5,666 0.9473 12 24 8E-02 4E-02
TOTAL HI 4E+00 1E+00
Arsenic 23.0 0.0038 0.3 0.8 2E-02 5E-03
Lead 163 0.0276 0.04 0.1 7E-01 2E-01
Silver Creek - Mercury 75.1 0.0126 1.3 4.0 1E-02 3E-03
downstream Selenium 5.0 0.0008 0.04 0.07 2E-02 1E-02
Zinc 1,426 0.2385 12 24 2E-02 1E-02
TOTAL HI 7E-01 3E-01
Arsenic 68 0.0114 0.3 0.8 5E-02 2E-02
Lead 17 0.0029 0.04 0.1 7E-02 2E-02
South Diversion Mercury 0.5 0.0001 1.3 4.0 6E-05 2E-05
Ditch Selenium 4.7 0.0008 0.04 0.07 2E-02 1E-02
Zinc 2,380 0.3979 12 24 3E-02 2E-02
TOTAL HI 2E-01 7E-02
Arsenic 10 0.0017 0.3 0.8 7E-03 2E-03
Lead 2.5 0.0004 0.04 0.1 1E-02 3E-03
Ponded Water Merc.ury 0.3 0.00004 1.3 4.0 3E-05 1E-05
Selenium 2.5 0.0004 0.04 0.07 1E-02 6E-03
Zinc 11 0.0018 12 24 2E-04 8E-05
TOTAL HI 3E-02 1E-02
Arsenic 17 0.0028 0.3 0.8 1E-02 4E-03
Lead 7.0 0.0012 0.04 0.1 3E-02 9E-03
Unnamed Mercury 02 0.00004 1.3 4.0 3E-05 1E-05
Drainages Selenium 2,0 0.0003 0.04 0.07 . 8E-03 SE-03
Zinc 98 0.0164 12 24 1E-03 7E-04
TOTAL HI SE-02 2E-02

NA = Not Available
NC = Not Calculated

HQs greater than 1 are shown in boldface type.
EPC is equal to the minimum of the 95UCL and the maximum.
Mercury TRV is based on inorganic mercury.

Wildlite Risk_SW rev.xds: HQ Summary

2/7/2002




Hazard Quotients (HQs) for the Ingestion of Surface Water
Wildlife Receptor - Mink

Richardson Flat Tailings

Screening Ecological Risk Assessment

DRAFT

Designated Reach | Parameter EPC (ug/L) Calculated Dose TRV(mg/kg BW/day) Surface Water HQ
(mg/kg BW/day)
NOAEL LOAEL NOAEL LOAEL
Arsenic 18 0.0019 0.3 0.8 7E-03 2E-03
Lead 953 0.1001 0.16 0.3 6E-01 3E-01
Silver Creek - Mercury 90.0 0.0095 0.7 2.1 1E-02 5E-03
upstream Selenium 4.1 0.0004 0.04 0.07 1E-02 TE-03
Zinc 5,666 0.5948 156 467 4E-03 1E-03
TOTAL HI 7E-01 3E-01
Arsenic 23.0 0.0024 0.3 0.8 1E-02 3E-03
Lead 163 0.0174 0.16 0.3 1E-01 6E-02
Silver Creek - Mercury 75.1 0.0079 0.7 2.1 1E-02 4E-03
downstream Selenium 5.0 0.0005 0.04 0.07 1E-02 8E-03
Zin¢ 1,426 0.1498 156 467 1E-03 3E-04
TOTAL HI 1E-01 7E-02
Arsenic 68 0.0072 0.3 0.8 3E-02 9E-03
Lead 17 0.0018 0.16 0.3 1E-02 6E-03
South Diversion Mercury 0.5 0.0001 0.7 2.1 7E-05 2E-05
Ditch Selenium 4.7 0.0005 0.04 0.07 1E-02 8E-03
Zinc 2,380 0.2499 156 467 2E-03 SE-04
TOTAL HI SE-02 2E-02
Arsenic 10 0.0010 0.3 0.8 4E-03 1E-03
Lead 25 0.0003 0.16 0.3 2E-03 9E-04
) Mercury 0.3 0.00003 0.7 2.1 4E-05 1E-05
Ponded Water  +— 0 ium 23 0.0003 0.04 0.07 7E03 4E03
Zinc 11 0.0012 156 467 7E-06 2E-06
TOTAL HI 1E-02 6E-03
Arsenic 17 0.0018 0.3 0.8 7E-03 2E-03
Lead 7.0 0.0007 0.16 0.3 5E-03 2E-03
Unnamed Mercury 0.2 0.00003 0.7 2.1 4E-05 1E-05
Drainages Selenium 2.0 0.0002 0.04 0.0 SE-03 3E-03
Zinc 98 0.0103 156 467 7E-05 2E-05
TOTAL HI 2E-02 8E-03

NA = Not Available

NC = Not Calculated

HQs greater than 1 are shown in beldface type.
EPC is equal to the minimum of the 95UCL and the maximum.
Mercury TRV is based on inorganic mercury.

Wildlite Risk_SW rev.xls: HQ Summary
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Hazard Quotients (HQs) for the Ingestion of Surface Water
Wildlife Receptor - Deer Mice

Richardson Flat Tailings

Screening Ecological Risk Assessment

DRAFT

Calculated Dose

TRV(mg/kg BW/day)

Designated Reach | Parameter EPC (ug/L) (mg/ks BW/day) Surface Water HQ
NOAEL LOAEL NOAEL LOAEL

Arsenic 18 0.0026 13 3.8 2E-03 7E-04

Lead 953 0.1403 0.21 0.6 7E-01 2E-01

Silver Creek - Mercury 90.0 0.0132 33 9.9 4E-03 1E-03

upstream Selenium 4.1 0.0006 0.07 0.11 9E-03 6E-03

Zinc 5,666 0.8337 20 40 4E-02 2E-02

TOTAL HI - 7E-01 3E-01

Arsenic 23.0 0.0034 13 3.8 3E-03 9E-04

Lead 165 0.0243 0.21 0.6 1E-01 4E-02

Silver Creek - Mercury 75.1 0.0111 33 9.9 3E-03 1E-03

downstream Selenium 5.0 0.0007 0.07 0.11 1E-02 7E-03

Zinc 1,426 0.2099 20 40 1E-02 SE-03

TOTAL HI 1E-01 JE-02

Arsenic 68 0.0100 1.3 3.8 8E-03 3E-03

Lead 17 0.0025 0.21 0.6 1E-02 4E-03

South Diversion Mercury 0.5 0.0001 33 99 2E-05 7E-06

Ditch Selenium 47 0.0007 0.07 0.11 1E-02 6E-03

Zine 2,380 0.3502 20 40 2E-02 9E-03

TOTAL HI 3E-02 2E-02

Arsenic 10 0.0015 1.3 38 1E-03 4E-04

Lead 2.5 0.0004 0.21 0.6 2E-03 6E-04

Ponded Water Merc.ury 0.3_ 0.00004 33 9.9 1E-05 4E-06

Selenium 23 0.0004 0.07 0.11 6E-03 3E-03

Zinc 11 0.0016 20 40 8E-05 4E-035

TOTAL HI 9E-03 4E-03

Arsenic 17 0.0025 13 38 2E-03 7E-04

Lead 7.0 0.0010 0.21 0.6 5E-03 2E-03

Unnamed Mercury 0.2 0.00004 33 9.9 1E-05 4E-06

Drainages Selenium 20 0.0003 0.07 0.11 4E-03 3E-03

Zinc 98 0.0144 20 40 7E-04 4E-04

TOTAL HI 1E-02 SE-03

NA = Not Available

NC = Not Calculated

HQs greater than 1 are shown in boldface type.
EPC is equal to the minimum of the 95UCL and the maximum.
Mercury TRV is based on inorganic mercury.

Wildlife Risk_SW rev.xls: HQ Summary

2/7/2002




DRAFT

Hazard Quotients (HQs) for the Incidental Ingestion of Sediment
Wildlife Receptor - Belted Kingfisher

™ Richardson Flat Tailings Site
Screening Ecological Risk Assessment

WOREL |  LUXEL " T
Designated Reach | Parameter EPC (mg/kg) ((i?gl';;‘dgnl;e‘t://l‘)lz‘; (':;:g (:;lgz/zg Sediment Ingestion HQ
RQ/dawt RW/daw NOAEL LOAEL
Aluminum 13,220 30.4072 7.0 35 3E+00 SE-U 1
Antimony $89 1.1920 NA NA NC NC
Arsenic 1,735 23263 0.8 7.1 3E+00 3E-01
Barium NA NA 2.8 56 NC NC
Cadmium 179 0.2400 0.09 24 3E+00 [E-01
Chromium 42 0.0563 0.2 1.0 SE-01 6E-02
Cobalt NA NA 03 0.5 NC NC
. Copper 2539 34311 4.0 6.0 9E-01 6E-D1
Us “é::;ks ilver Lead 32,550 376417 09 13 TE+01 3E+01
z Manganese NA NA 65 193 NC NC
Mercury 1.6 0.0021 0.09 0.18 2E-02 1E-02
Nickel NA NA 52 13 NC NC
Selenium 32 0.0429 0.100 0.20 4E-01 2E-01
: Thallium NA NA NA NA NC NC
: Vanadium NA NA 2.3 6.8 NC NC
: Zinc 44,560 59.7468 26 79 2E+00 8E-01
: TOTAL HI BEHO1 4E-+01
Alomimum 11,590 15.5401 7.0 35 2E+00 4E-01
. Antimony 140 0.1877 NA NA NC NC
: Arsenic 341 0.4572 0.8 7.1 6E-01 6E-02
’ Bartum NA NA 2.8 56 NC NC
Cadmium 58 0.0778 0.09 24 9E-01 3E-02
{ Chromium 32 0.0429 0.2 10 JE-01 4E-02
H Cobalt NA NA 03 0.5 NC NC
Downstream Silver Copper 766 1.0271 -.4.0 6.0 3E-01 2E-01
Creek Lead 11,150 14.9233 09 1.8 2E+01 SE+00
Manganese NA NA 65 195 NC NC
Mercury 0.44 0.0006 0.09 0.18 7E-03 3E-03
Nickel NA NA 52 15 NC NC
) Selenium 11 0.0147 0.100 0.20 1E-01 7E-02
R Thallium NA NA NA Na NC NC
. Vanadium NA NA 23 5.8 NC NC
Zinc 11,950 16.0228 26 79 6B-01 2R-01
TOTAL Al ZE+01 TE+01
Aluminum 15,125 30.2804 70 35 SE+00 5E-01
Antimony 93 0.1245 NA NA NC NC
Arsenic 163 0.2134 0.8 7.1 3E01 3E-02
Barium NA NA 2.8 5.6 NC NC
Cadmium 66.2 0.0887 0.09 24 TE+00 3E-02
Chromium 235 0.0315 0.2 1.0 3E-01 SE-02
Cobait NA NA 03 0.5 NC NC
South Diversion Copper 270 0.3613 40 6.0 9E-02 6E-02
Ditch Lead 3,042 40786 0.9 1S SEH00 2E+00
Manganese NA NA 65 195 NC NC
Mercury 1.6 0.0021 0.09 0.18 2E-02 1E-02
Nickel NA NA 5.2 E NC NC
Selenium 7.0 0.0094 0.100 0.20 9E-02 SE-02
Thallium NA NA NA NA NC NC
Vanadium NA NA 23 6.8 NC NC
Zinc 12,000 16.0898 26 79 6B-01 2B-01
TOTAL HI 1EH] 3E+00
Aluminum 257500 38.6155 7.0 35 6E-+00 TE+00
Antimony 39 0.1327 NA NA NC NC
Arsenic 299.§ 04019 0.8 71 SE-01 6E-02
Barium 562 0.7535 28 556 3E-01 1E-01
Cadmium 93.1 0.1248 0.09 2.4 1E+00 SE-02
Chromium 624 0.0837 02 1.0 4E01 SE-02
Cobalt 20 0.0268 0.3 0.5 1E-01 5E-02
Copper 735 0.9721 3.0 6.0 2E-01 2E-01
Wetlands Area Lead 6,520 8.7421 0.9 1.8 1EH01 SE+00
Manganese 42,000 56.3143 65 195 9E-01 3E-01
Mercury 3.2 0.0110 0.09 0.18 1E-01 6E-02
Nickel 972 0.1303 52 15 3E-02 SE-03
Selenium 431 0.0578 0.100 0.20 6E-01 SE-01
Thallium 12.16 0.0163 NA NA NC NC
Vanadium 70.6 0.0947 23 6.8 JE-02 1E-02
Zinc 15.200 20.5804 26 75 8E-01 3E-01
TOTAL HI 2E+01 SEH0
} NA = Not Available

NC =Not Calculated
HQs greater than one are shown in boldface type.

EPC is equal to the minumum of the 95UCL and the maximum.
Mercury TRV is based on inorganic mercury.

Wildlife Rizk Sed rev.ds: HQ Sumrnary Page 1 of 1



DRAFT

Hazard Quotients (HQs) for the Incidental Ingestion of Sediment
Wildlife Receptor - Mallard Duck

\ Richardson Flat Tailings Site
Screening Ecological Risk Assessiment

NOXTC | LURLL
Designated Reach Parameter EPC (mg/kg) Calcl—l.lated Dose TRV TRV Sediment Ingestion HQ
{mg/kg BW/day) (ng/kg {mg/kg NOAEL LOAEL
RYW/dasd | RW/dawt
Aluminum 15,220 20.2829 7.0 33 SEH0 6E-01
B Antimony 389 1.1847 NA NA NC NC
Arsenic 1,735 23121 0.8 7.1 3E+H00 3E-01
Bartum NA NA 2.8 3.6 NC NC
Cadmium 179 0.2385 0.09 24 3E+00 1E-01
Chromium 42 0.0560 0.2 1.0 3E-01 6E-02
Cobalt NA NA 0.3 0.5 NC NC
Upstream Silver Copper 2,559 -3.410.2 4.0 6.0 SE-0! 6E-01
Creek Lead 42,990 57.2905 0.9 1.8 7E+01 3E+01
Manganese NA NA 63 195 NC NC
Mercury 1.6 0.0021 0.09 0.18 2E-02 1E-02
Nickel NA NA 5.2 15 NC NC
Selenium 32 0.0426 0.100 0.20 4E-D] 2E-01
Thallium NA NA NA NA NC NC
Vanadium NA NA 23 6.8 NC NC
Zinc 44,560 59.3827 26 79 2E+00 8E-01
TOTAL HI SE+01 4E+01
Aluminum 11,590 154454 7.0 35 JEH0 4E-01
Antimoay 140 0.1866 NA NA NC NC
Arsenic 341 0.4544 0.8 7.1 6E-01 6E-02
Barium NA NA 2.8 5.6 NC NC
; Cadmium 58 0.0773 0.09 2.4 9E-01 3JE-02
: Chromium 32 0.0426 0.2 1.0 2E-01 4E-02
‘ Cobalt NA NA 0.3 0.5 NC NC
Downstream Silver Copper 766 1.0208 4.0 6.0 3E-01 2E-01
Creek Lead 11,130 14.8324 0.9 1.8 2E+01 SE+00
Manganese NA NA 65 195 NC NC
Mercury 0.44 0.0006 0.09 0.18 6E-03 3E-03
Nickel NA NA 5.2 15 NC NC
Selenium 1! 0.0147 0.100 0.20 1E-01 7E-02
‘ Thallium NA NA NA NA NC NC
; Vanadium NA NA 23 6.8 NC NC
Zinc 11,950 158251 26 79 6B-01 2E-01
TOTAL HI 2EHL 1E+01
Aluminum 15,125 20.1569 7.0 35 3EHO 6E-01
Antimony 93 0.1238 NA NA NC NC
Arsenic 163 0.2171 0.8 7.1 3E-01 3E-02
Barium NA NA 2.8 3.6 NC NC
Cadmium 66.2 0.0882 0.09 2.4 LE+00 4E-02
Chromium 23.3 0.0313 0.2 1.0 2E-01 3E-02
Cobalt NA NA 0.3 0.5 NC NC
South Diversion Copper 270 0._”?593 4.0 6.0 9E-62 6E-02
Ditch Lead 3.042 40338 0.9 1.8 SE+00 2E+)0
Manganese NA NA 635 195 NC NC
Mercury 1.6 0.0021 0.09 0.18 2E-02 1E-02
Nickel NA NA 5.2 [E NC NC
Selenium 7.0 0.0093 0.100 0.20 9E-02 SE-02
Thallium NA NA NA NA NC NC
Vanadium NA NA 2.3 6.8 NC NC
Zinc 12,000 15.9918 26 79 6B-01 2B-01
TOTAL HI 1E+H01 3E+H00
/ Aluminum 28,800 38.3802 7.0 35 SEH0 1E+00
Antimony 99 0.1319 NA NA NC NC
Arsenic 299.8 0,3995 0.3 7.1 5E-01 SE-02
Barium 562 0.7489 2.8 5.6 3E-01 1E-01
Cadmium 93.1 0.1241 0.09 2.4 1E+00 SE-02
Chromium 62.4 0.0832 0.2 1.0 4E-01 SE-02
Cobalt 20 0.0267 0.3 0.5 1E-01 5E-02
Copper 725 0.9662 4.0 6.0 2E-01 2E-01
Wetlands Area Lead 6,520 3.6889 0.9 1.8 1E+01 SE+00
Manganese 42,000 559712 65 195 9E-01 3E-01
Mercury 8.2 0.0109 0.09 0.18 1E-01 6E-02
Nickel 97.2 0.1295 5.2 15 3E-02 SE-03
Selenium 43.1 0.0574 0.100 0.20 6E-01 3E-01
Thallium 12.16 0.0162 NA NA NC NC
Vanadium 70.6 0.0941 23 6.8 4E-02 tE-02
N Zinc 15,200 20,2562 26 79 8B-01 3B-01
5 TOTAL Al 2E+01 SE-+00
,j NA = Not Available

NC =Not Calculated
HQs greater than one are shown in boldface type.

EPC is equal to the minimum of the 95UCL and the maximum.
Mercury TRV is based on inorganic mercury.

Wildlife Risk_Sed rev.xls: HQ Suromary Page | of |
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Hazard Quotients (HQs) for the Incidental Ingestion of Sediment
Wildlife Receptor - Mink

Richardson Flat Tuilings Site
Screening Ecological Risk Assessment

NOXEL TOURTL " .
Designated Reach Parameter EPC (mg/kg) Calculated Dose TRV TRV Sediment Ingestion HQ
(mg/kg BW/day) (mg/kg (mg/kg
RW/dex | BOV/daxn NOAEL LOAEL
Alummum 15,220 6.0907 14 7 4E+H)0 9E-0T
Antmmony S89 0.3358 0.0! 0.02 6E+01 2E+01
Arsenic 1.735 0.6943 0.2 0.5 SE+00 2E+00
Barium NA NA 2.0 6.1 NC NC
Cadmium 179 0.0716 030 1.0 1E-01 TE-02
Chromium 42 0.0168 S00 2400.0 2E-05 7E-06
Cobalt NA NA 1.3 4.0 NC NC
. Copper 2359 1.0241 .8 12.8 1E-01 SE-02
U ’"Ce":_'e';lf ilver Lead 32,590 17,3037 03 0.8 SE01 3E+01
Manganese NA NA 18 57 NC NC
Mercury 1.6 0.0006 1.37 4.11 SE-04 2E-04
Nickel NA NA S.0 24 NC NC
Selenium 32 0.0128 0.079 0.13 2E-01 LE-01
Thallium NA NA 0.002 0.01 NC NC
Vanadium NA NA 0.7 2.0 NC NC
Zine 44,560 17.8320 311 933 6B-02 2B-02
TOTAL HI 1X+02 SE+01
Aluminum 11,590 4.6381 1.4 7 3E+H00 7E-01
Antimony 140 0.0560 0.01 0.02 9E+00 3E+00
Arsenic 341 0.1365 0.2 0.5 9E-01 3E-01
Barium NA NA 2.0 6.1 NC NC
Cadmium 58 0.0232 0.30 1.0 SE-02 2E-02
Chromium 32 0.0128 800 24000 2E-05 SE-06
Cobalt NA NA 1.3 4.0 NC NC
Downstream Silver Copper 766 0.3063 8.8 12.8 3E-02 2E-02
Creek Lead 11,130 4.4540 0.3 0.6 1E+01 7E+H)0
Manganese NA NA 18 37 NC NC
Mercury 0.44 0.0002 1.37 4.11 1E-04 4E-05
Nickel NA NA 8.0 24 NC NC
Selenium il 0.0044 0.079 0.13 6E-02 3E-02
Thallium NA NA 0.002 0.01 NC NC
Vanadium NA NA 0.7 2.0 NC NC
Zinc 11,950 4.7821 311 935 28-02 SE-03
TOTAL HI 3E+01 1E+01
Alummum 15,125 6.0529 14 7 4EH)0 9E-01
Antimony 93 0.0372 0.01 0.02 6E+00 2E+00
Arsenic 163 0.0632 0.2 0.5 4E-01 1E-01
Barium NA NA 2.0 6.1 NC NC
Cadmium 66.2 0.0263 0.50 1.0 SE-02 53E-02
Chromium 23.5 0.0094 S0v 2400.0 1E-05 4E-06
Cobalt NA NA 1.3 4.0 NC NC
South Diversion Copper 270 0.1079 8.8 12.8 1E-02 SE-03
Ditch Lead 3,042 1.2173 0.3 0.6 +E+00 2E+00
Manganese NA NA 18 57 NC NC
Mercury 1.6 0.0006 1.37 4.11 SE-04 2E-04
Nickel NA NA S.u 24 NC NC
Selenium 7.0 0.0028 0.079 .13 4E-02 2E-02
Thallium NA NA 0.002 0.1 NC NC
Vanadium NA NA 0.7 2.0 NC NC
Zinc 12,000 4.8022 311 933 2B-02 5E-03
TOTAL HI 1E+01 SE+H00
Aluminum 28,300 11.5252 14 7 S8E+00 2E+H)0
Antimony 99 0.0396 0.01 0.02 6E+)0 2E+H00
Arsenic 299.8 0.1200 0.2 0.5 SE-01 3E-ut
Barium 3562 0.2249 2.0 6.1 1E-01 4E-02
Cadmium 93.1 0.0373 0.50 1.0 S§E-02 4E-02
Chromium 62.4 0.0230 800 2400.0 3E-05 1E-05
Cobalt 20 0.0080 1.3 +.0 6E-03 2E-03
Copper 725 0.2901 8.8 12.8 3E-02 2E-02
Wedands Area Lead 6.520 2.6092 0.3 0.6 8E+00 4E+00
Manganese 42,000 16.8076 18 37 1E+00 3E-01
Mercury 8.2 0.0033 1.37 4.11 2E-03 SE-04
Nickel 97.2 0.0389 8.0 24 5E-03 2E-03
Selenium 43.1 0.0172 0.079 0.13 2E-0t 1E-01
Thallium 12.16 0.0049 0.002 0.01 2E+HO0 SE-01
Vanadium 70.6 0.0283 0.7 2.0 4E-02 1E-02
Zine 15,200 6.0827 311 933 2B-02 7B-03
TOTAL HI 3E+01 1E+01

NA = Not Availabte
NC = Not Calculated

HQs greater than one are shown in boldface type.
EPC is equal to the minimum of the 95UCL and the maximum.
Mercury TRV is based on inorganic mercury.

Wildlife Risk _Sed rev.xls: HQ Summary

Page 1 of 1
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DRAFT
Hazard Quotients (HQs) for the Ingestion of Seep Water*
Wildlife Receptor - Greater-Sage Grouse

Richardson Flat Tailings

Screening Ecological Risk Assessment

Max Exposure . TRV BW/d
Designated Reach | Parameter | Concentration Calculated Dose (mg/kg 2) Seep Water HQ
(mg/kg BW/day)
(ug/L) NOAEL | LOAEL | NOAEL | LOAEL

Arsenic 349 0.15643 0.4 3.5 4E-01 4E-02
Monitorine wells Lead 96 0.04296 0.44 0.9 1E-01 5E-02
b o Mercury 0.7 0.00031 0.0 0.1 7E-03 3E-03
elow main _ 5 = 5
embankment Selenium 15 0.00672 0.10 0.10 7E-02 7E-02
Zinc 2,790 1.25051 13 39 1E-01 3E-02
TOTAL HI 7E-01 2E-01
Arsenic 3.7 0.00166 0.4 3.5 4E-03 5E-04
Lead 627 0.28103 0.44 0.9 6E-01 3E-01
Upgradient Mercury 0.20 0.00009 0.0 0.1 2E-03 1E-03
monitoring well Selenium 3.0 0.00134 0.10 0.10 1E-02 1E-02
Zinc 136 0.06096 13 39 SE-03 2E-03
TOTAL HI 7E-01 3E-01

NA = Not Available
NC = Not Calculated

HQs greater than 1 are shown in beldface type.
*Seep concentrations are estimated using available groundwater data.
Mercury TRV is based on inorganic mercury.

Wildlife Risk_Seep revi.xls: HQ Summary
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Hazard Quotients (HQs) for the Ingestion of Seep Water®
Wildlife Receptor - Mallard Duck

Richardson Flat Tailings

Screening Ecological Risk Assessment

DRAFT

Max Exposure
Designated Reach | Parameter Concent;:-ntion Calculated Dose TRV(mg/kg BW/day) Seep Water HQ
(mg/kg BW/day)
(ug/L) NOAEL LOAEL NOAEL LOAEL
Arsenic 349 0.01975 0.4 3.5 SE-02 6E-03°
Monitoring wells Lead 96 0.00543 0.44 0.9 1E-02 6E-03
below main Mercury 0.7 0.00004 0.0 0.1 9E-04 4E-04
embankment Selenium 15 0.00085 0.10 0.10 8E-03 8E-03
Zinc 2,790 0.15792 13 39 1E-02 4E-03
TOTAL HI SE-02 2E-02
Arsenic 3.7 0.00021 0.4 3.5 SE-04 6E-05
Lead 627 0.03549 0.44 0.9 8E-02 4E-02
Upgradient Mercury 0.20 0.00001 0.0 0.1 3E-04 1E-04
monitoring well Selenium 3.0 0.00017 0.10 0.10 2E-03 2E-03
Zinc 136 0.00770 13 39 6E-04 2E-04
TOTAL HI S8E-02 4E-02

NA = Not Available
NC = Not Calculated

HQs greater than 1 are shown in boldface type.
*Seep concentrations are estimated using available groundwater data.

Mercury TRV is based on inorganic mercury.

Wildlite Risk_Seep rev1.xls: HQ Summary

27712002



Hazard Quotients (HQs) for the Ingestion of Seep Water*
Wildlife Receptor - Belted Kingfisher

Richardson Flat Tailings

Screening Ecological Risk Assessment

DRAFT

Max Exposure . TRV ks BW/d
Designated Reach | Parameter Concentration Calculated Dose (mg/kg ) Seep Water HQ
(mg/kg BW/day)
(ug/L) NOAEL LOAEL NOAEL | LOAEL

Arsenic 349 0.03870 0.4 3.5 1E-01 1E-02
Monitorine wells Lead 96 0.01063 0.44 0.9 2E-02 1E-02
, &Y Mercury 0.7 0.00008 0.0 0.1 2E03 9E-04
elow main - - ~ >
embankment Selenium 15 0.00166 0.10 0.10 2E-02 2E-02
Zinc 2,790 0.30937 13 39 2E-02 8E-03
TOTAL HI 2E-01 SE-02
Arsenic 3.7 0.00041 0.4 3.5 1E-03 1E-04
Lead 627 0.06952 0.44 0.9 2E-01 8E-02
Upgradient Mercury 0.20 0.00002 0.0 0.1 5E-04 2E-04
monitoring well Selenium 3.0 0.00033 0.10 0.10 3E-03 3E-03
Zinc 136 0.01508 13 39 1E-03 4E-04
TOTAL HI 2E-01 8E-02

NA = Not Available
NC = Not Calculated

HQs greater than 1 are shown in beldface type.
*Seep concentrations are estimated using available groundwater data.
Mercury TRV is based on inorganic mercury.

Wildlife Risk_Seep rev1.xls: HQ Swmmary

2/7/2002



DRAFT
Hazard Quotients (HQs) for the Ingestion of Seep Water*
Wildlife Receptor - American Robin

Richardson Flat Tailings

Screening Ecological Risk Assessment

Max Exposure
: TRV(mg/kg BW/d:
Designated Reach | Parameter Concentration Calculated Dose (mg/ke 2) Seep Water HQ
(mg/kg BW/day)
(ug/L) NOAEL LOAEL NOAEL LOAEL

Arsenic - 349 0.04712 0.4 35 1E-01 1E-02
Monitorine wells Lead 96 0.01294 0.44 0.9 3E-02 1E-02
) 7 Mercury 0.7 0.00009 0.0 01 2E-03 1E-03
elow main - — TG 55
embankment Selenium 15 0.00203 0.10 0.10 2E-02 2E-02
Zinc 2,790 0.37668 13 39 3E-02 1E-02
TOTAL HI 2E-01 G6E-02
Arsenic 3.7 0.00050 0.4 3.5 1E-03 1E-04
Lead 627 0.08465 0.44 0.9 2E-01 1E-01
Upgradient Mercury 0.20 0.00003 0.0 0.1 6E-04 3E-04
monitoring well Selenium 3.0 0.00041 0.10 0.10 4E-03 4E-03
Zinc 136 0.01836 13 39 1E-03 5E-04
TOTAL HI 2E-01 1E-01

NA = Not Available
NC = Not Calculated

HQs greater than 1 are shown in boldface type.
*Seep concentrations are estimated using available groundwater data.
Mercury TRV is based on inorganic mercury.

wildlife Risk_Seep rev1.xls: HQ Summary
2/7/2002
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Hazard Quotients (HQs) for the Ingestion of Seep Water*
Wildlife Receptor - American Kestrel

Richardson Flat Tailings

Screening Ecological Risk Assessment

DRAFT

Max Exposure
Designated Reach | Parameter Concentl:'ation Calculated Dose TRV(mg/kg BW/day) Seep Water HQ
(mg/kg BW/day)
(ug/L) NOAEL LOAEL NOAEL LOAEL

Arsenic 349 0.04204 04 3.5 1E-01 1E-02
Monitorine wells Lead 96 0.01155 0.44 0.9 3E-02 1E-02
below n:ain Mercury 0.7 0.00008 0.0 0.1 2E-03 9E-04
embankment Selenium 15 0.00181 0.10 0.10 2E-02 2E-02
Zinc 2,790 0.33607 13 39 3E-02 9E-03
TOTAL HI 2E-01 SE-02
Arsenic 3.7 0.00045 0.4 3.5 1E-03 1E-04
Lead 627 0.07552 0.44 0.9 2E-01 9E-02
Upgradient Mercury 0.20 0.00002 0.0 0.1 SE-04 3E-04
monitoring well Selenium 3.0 0.00036 0.10 0.10 4E-03 4E-03
Zinc 136 0.01638 13 39 1E-03 4E-04
TOTAL HI 2E-01 9E-02

NA = Not Available
NC = Not Calculated

HQs greater than 1 are shown in boldface type.
*Seep concentrations are estimated using available groundwater data.
Mercury TRV is based on inorganic mercury.

Wildlite Risk_Seep rev1.xls: HQ Summary

2/7/2002




Hazard Quotients (HQs) for the Ingestion of Seep Water*

Wildlife Receptor - Red Fox

Richardson Flat Tailings

Screening Ecological Risk Assessment

DRAFT

- Max Exposure
alend: TRV kg BW/d
Designated Reach | Parameter Concentration Calculated Dose (mg/kg ay) Seep Water HQ
(mg/kg BW/day)
_ {ug/L) NOAEL LOAEL NOAEL LOAEL

Arsenic 349 0.02970 0.3 0.8 1E-01 4E-02
Monitorine wells Lead 96 0.00816 0.21 0.4 4E-02 2E-02
o Mercury 0.7 0.00006 02 05 3E-04 1E-04
elow main i 5 TG =505
embankment Selenium 15 0.00128 0.07 0.07 2E-02 2E-02
Zinc 2,790 0.23743 39 117 6E-03 2E-03
TOTAL HI 2E-01 8E-02
Arsenic 3.7 0.00031 0.3 0.8 1E-03 4E-04
Lead 627 0.05336 0.21 0.4 3E-01 1E-01
Upgradient Mercury 0.20 0.00002 0.2 0.5 1E-04 3E-05
monitoring well Selenium 3.0 0.00026 0.07 0.07 4E-03 4E-03
Zinc 136 0.01157 39 117 3E-04 1E-04
TOTAL HI 3E-01 1E-01

NA = Not Available
NC = Not Calculated

HQs greater than 1 are shown in beldface type.
*Seep concentrations are estimated using available groundwater data.
Mercury TRV is based on inorganic mercury.

Wildlife Risk_Seep revl.xls: HQ Surmmary

2/7/2002



DRAFT
Hazard Quotients (HQs) for the Ingestion of Seep Water*
Wildlife Receptor - Masked Shrew

Richardson Flat Tailings

Screening Ecological Risk Assessment

Max Exposure . TRV(me/ke BW/d
Designated Reach | Parameter Concentration Calculated Dose (mg/kg ay) Seep Water HQ
(mg/kg BW/day)
(ug/L) NOAEL | LOAEL | NOAEL | LOAEL

Arsenic 349 0.05835 0.3 0.8 2E-01 8E-02
Monitorine wells Lead 96 0.01602 0.04 0.1 4E-01 1E-01
iy &Y Mercury 0.7 0.00012 13 40 OE-05 3E05
elow main : _ 5 =5
embankment Selenium 15 0.00251 0.07 0.07 4E-02 4E-02
Zinc 2,790 0.46646 12 24 4E-02 2E-02
TOTAL HI 7E-01 JE-01
Arsenic 3.7 0.00062 0.3 0.8 2E-03 8E-04
Lead 627 0.10483 0.04 0.1 3E+00 8E-01
Upgradient Mercury 0.20 (.00003 1.3 4.0 3E-05 8E-06
monijtoring well Selenium 3.0 0.00050 0.07 0.07 RE-03 8E-03
Zinc 136 0.02274 12 24 2E-03 9E-04
TOTAL HI 3E+H00 S8E-01

NA = Not Available
NC = Not Calculated

HQs greater than 1 are shown in boldface type.
*Seep concentrations are estimated using available groundwater data.
Mercury TRV is based on inorganic mercury.

Wildlite Risk_Seep rev1 xls: HQ Sumnmary
2/7/2002



Hazard Quotients (HQs) for the Ingestion of Seep Water*
Wildlife Receptor - Mink

Richardson Flat Tailings

Screening Ecological Risk Assessment

DRAFT

Max Exposure
: TRV(mg/kg BW/d:
Designated Reach | Parameter Concentration Calculated Dose (mefke ay) Seep Water HQ
(mg/kg BW/day)
(ug/L) NOAEL | LOAEL | NOAEL | LOAEL
Arsenic 349 0.03664 0.3 0.8 1E-01 5E-02°
Monitorine wells Lead 96 0.01006 0.16 03 6E-02 3E-02
b =, Mercury 0.7 0.00007 0.7 2.1 1E-04 4E-05
elow main - _ _ D) =5
embankment Selenium 13 0.00157 0.07 0.07 2E-02 2E-02
Zinc 2,790 0.29291 156 467 2E-03 6E-04
TOTAL HI 2E-01 1E-01
Arsenic 3.7 0.00039 0.3 0.8 2E-03 S5E-04
Lead 627 0.06583 0.16 03 4E-01 2E-01
Upgradient Mercury 0.20 0.00002 0.7 2.1 3E-03 1E-05
monitoring well Selenium 3.0 0.00031 0.07 0.07 5E-03 SE-03
Zinc 136 0.01428 156 467 9E-05 3E-05
TOTAL HI 4E-01 2E-01

NA = Not Available
NC = Not Calculated

HQs greater than 1 are shown in boldface type.
*Seep concentrations are estimated using available groundwater data.
Mercury TRV is based on inorganic mercury.

Wildlife Risk_Seep rev1.xls: HQ Summary

2/7/2002



Hazard Quotients (HQs) for the Ingestion of Seep Water*
Wildlife Receptor - Deer Mice

Richardson Flat Tailings

Screening Ecological Risk Assessment

DRAFT

Max Exposure
Designated Reach | Parameter Conceng'ation Caleulated Dose | TRV(mg/kg BW/day) Seep Water HQ
(mg/kg BW/day)
(ug/L) NOAEL LOAEL NOAEL LOAEL

Arsenic 349 0.05136 13 3.8 4E-02 1E-02
Monitoring wells Lead 96 0.01410 0.21 0.6 7E-02 2E-02
below main Mercury 0.7 0.00010 33 9.9 3E-05 1E-05
embankment Selenium 15 0.00221 0.11 0.11 2E-02 2E-02
Zinc 2,790 0.41055 20 40 2E-02 1E-02
TOTAL HI 1E-01 7E-02
Arsenic 3.7 0.00054 13 38 4E-04 1E-04
Lead 627 0.09226 0.21 0.6 4E-01 1E-01
Upgradient Mercury 0.20 0.00003 3.3 9.9 9E-06 3E-06
monitoring well Selenium 3.0 0.00044 0.11 0.11 4E-03 4E-03
Zinc 136 0.02001 20 40 1E-03 SE-04

TOTAL HI 4E-01 2E-01

NA = Not Available
NC = Not Calculated

HQs greater than 1 are shown in boldface type.
*Seep concentrations are estimated using available groundwater data.

Mercury TRV is based on inorganic mercury.

Wildlife Risk Seep revi.xls: HQ Summary

2/7/2002
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DRAFT
Wildlife Hazard Quotients (HQs) for Incidental Ingestion of Soils and Tailings
Wildlife Receptor - American Robin

Richardson Flat Tailings Site
Screening Ecological Risk Assessment

Calculated | NOAEL TRV | LOAEL TRV .
Designated Reach | Parameter | EPC (mg/kg) | Dose {(mg/kg (mg/kg (mg/kg Soil HQ NOAEL
BW/day) BW/day) BW/day)
NOAEL | LOAEL

Aluminum NA NA 7.00 35.00 NC NC

Antimony NA NA NA NA NC NC
Arsenic 10.14 0.150 0.81 7.05 2E-01 2E-02
Barium 265.00 3.931 278 5.55 1E+00 7E-01
Cadmijum 1.00 0.015 0.09 2.39 2E-01 6E-03
. Chromium 23.00 0.341 0.2 1.0 2E+H00 3E-01

Background Seils

Copper 29.00 0.430 4.02 6.03 1E-01 TE-02
Lead 58.67 0.870 0.88 1.75 1E+00 SE-01
Mercury 0.13 0.002 0.09 0.18 2E-02 LE-02
Selenium 2.50 0.037 0.20 0.20 2E-01 2E-01
Zinc 127.00 1.884 26 79 TE-02 2E-02
TOTAL HI SEH0 2E+00

Aluminum NA NA 7.00 35.00 NC NC

Antimony NA NA NA NA NC NC
Arsenic 4543 0.674 0.81 7.05 8E-01 1E-01
Barium 331.38 4.916 2.78 5.55 2F+H00 9E-01
Cadmium 15.30 0.227 0.09 2.39 SE+00 9E-02
Off-Impoundment| Chromium 24.21 0.359 0.2 1.0 2E+H00 4E-01
Soils Copper 49.34 0.732 4.02 6.03 2E-0L 1E-01
Lead 883.84 13.111 0.88 1.75 1E+H01 TEHO
Mercury 1.32 0.020 0.09 0.18 2E-01 1E-01
Selenium 2.50 0.037 0.20 0.20 2E-01 2E-01
Zinc 550.85 8.171 2 7 4E+00 LE+00
TOTAL HI 3E+01 | 1E101
Aluminum 23738.97 352.150 7.00 35.00 SE+H01 1E+01

Antimony 4.42 0.066 NA NA NC NC
Arsenic 24.05 0.357 0.81 7.05 4E-01 SE-02
Barium 277.01 4.109 2.78 5.55 IE+00 7E-01
Cadmium 2.03 0.030 0.09 2.39 3E-01 1E-02
On-Impoundment|{ Chromium 24.31 0.361 0.2 1.0 2EH0 4E-01
Soils Copper 41.97 0.623 4.02 6.03 2E-01 1E-01
Lead 428.97 6.364 0.88 1.75 7TEH00 4E+H00
Mercury 0.32 0.005 0.09 0.18 SE-02 3E-02
Selenium 2.50 0.037 0.20 0.20 2E-01 2E-01
Zinc 314.05 4.659 2 7 2E+00 TE-01
TOTAL HI 6EH01 | 2E+01
Aluminum 4257.93 63.163 7.00 35.00 9EH)0 2E+00

Antimony 195.82 2.905 NA NA NC NC
Arsenic 298.65 7 4.430 0.81 7.05 SEH0 6E-01

Barium NA NA 2.78 5.35 NC NC
Cadmium 43.58 0.646 0.09 2.39 7EH00 3E-0!
. o Chromium 30.53 0.453 0.2 1.0 2E+H00 SE-01

Site Tailings

Copper 539.46 8.003 4.02 6.03 2E+H00 1E+00
Lead 5877.72 87.192 0.88 1.75 1E+H02 SEH1
Mercury 12.04 0.179 0.09 0.18 2E-H00 LE+00
Selenium 14.27 0.212 0.20 0.20 1E+00 1E+00
Zinc 7544.04 111.910 2 7 SEH1 2E+H01
TOTAL HI 2E+H02 TE+H01

NA = Not Available
NC = Not Calculated

HQs greater than one are shown in beldface type.

EPC is equal to the minimum of the 95UCL and the maximum.
Mercury TRV is based on inorganic mercury.

Wildlire Risk_Soil rev.xls: HQ Calcs Page 1 of 1



Wildlife Hazard Quotients (HQs) for Incidental Ingestion of Soils and Tailings
Wildlife Receptor - American Kestrel

Richavrdson Flat Tailings Site
Screening Ecological Risk Assessment

Calculated | NOAEL TRV | LOAEL TRV .
Designated Reach | Parameter | EPC (mg/kg) | Dose (mg/kg (mg/kg (mg/kg Soil HQ NOAEL
BW/day) BW/day) BW/day)
NOAEL | LOAEL

Aluminum NA NA 7.00 35.00 NC NC

Antimony NA NA NA NA NC NC
Arsenic 10.14 0.010 0.81 7.05 1E-02 1E-03
Barium 265.00 0.251 2.78 5.35 9E-02 SE-02
Cadmium 1.00 0.001 0.09 2.39 1E-02 4E-04
Background Soils Chromium 23.00 0.022 0.2 1.0 LE-01 2E-02
Copper 29.00 0.027 4.02 6.03 7E-03 5E-03
Lead 58.67 0.056 0.88 L.75 6E-02 3E-02
Mercury 0.15 0.000 0.09 0.18 2E-03 8E-04
Selenium 2.30 0.002 0.20 0.20 1E-02 1E-02
Zine 127.00 0.120 26 79 SE-03 2E-03
TOTAL HI 3E-01 1E-01

Aluminum NA NA 7.00 35.00 NC NC

Antimony NA NA NA NA NC NC
Arsenic 45.43 0.043 0.81 7.05 SE-02 6E-03
Barjum 331.38 0.314 2.78 3.55 LE-01 6E-02
Cadmjum 15.30 0.014 0.09 2.39 2E-01 6E-03
Off-Impoundment| Chromium 24.21 0.023 0.2 1.0 LE-01 2E-02
Soils Copper 49.34 0.047 4.02 6.03 1E-02 8E-03
Lead 883.84 0.837 0.88 1.75 LE+00 5E-01
Mercury 1.32 0.001 0.09 0.18 LE-02 7TE-03
Selenium 2.50 0.002 0.20 0.20 LE-02 1E-02
Zinc 350.85 0.522 2 7 2E-01 8E-02
[ TOTAL &I , 2600 | 7E-0]
Aluminum 23738.97 22.480 7.00 35.00 SE+H0 6E-01

Antimony 4.42 0.004 NA NA NC NC
Arsenic 24.05 0.023 0.81 7.05 3E-02 3E-03
Barium 27101 0.262 2.78 5.55 9E-02 SE-02
Cadmjum 2.03 0.002 0.09 2.39 2E-02 8E-04
On-Impoundment| Chromium 2431 0.023 0.2 1.0 1E-01 2E-02
Soils Copper 41.97 0.040 4.02 6.03 1E-02 7E-03
Lead 428.97 0.406 0.88 1.75 SE-01 2E-01
Mercury 0.32 0.000 0.09 0.18 3E-03 2E-03
Selenium 2.50 0.002 0.20 0.20 1E-02 1E-02
Zine 314.05 0.297 2 7 1E-01 4E-02
TOTAL HI 4EH0 IE+00
Aluminum 4257.93 4.032 7.00 35.00 6E-01 1E-01

Antimony 195.82 0.185 NA NA NC NC
Arsenic 298.65 0.283 %81 7.05 3E-01 4E-02

Barium NA NA 2.78 5.55 NC NC
Cadmium 43.58 0.041 0.09 2.39 3E-01 2E-02
- - Chromium 30.53 0.029 0.2 1.0 1E-01 3E-02

Site Tailings —

Copper 539.46 0.511 4.02 6.03 1E-01 8E-02
Lead 5877.72 3.566 0.88 1.75 6E+00 3EH0
Mercury 12.04 0.011 0.09 0.18 LE-01 6E-02
Selenium 14.27 0.014 0.20 0.20 7E-02 TE-02
Zinc 7544.04 7.144 2 7 3E+H0 1LE+00
TOTAL HI 1E+01 SE+H00

NA = Not Available

NC = Not Calculated

HQs greater than one are shown in beldface type.
EPC is equal to the minimum of the 9SUCL and the maximum.
Mercury TRV is based on inorganic mercury.

Wildlife Ruisk Soil rev.xls: HQ Cales

Page 1 ot'|




DRAFT
Wildlife Hazard Quotients (HQs) for Incidental Ingestion of Soils and Tailings
Wildlife Receptor - Red Fox

Richurdson Flat Tailings Site
Screening Ecological Risk Assessment

Calculated | NOAEL TRV | LOAEL TRV .
Designated Reach { Parameter | EPC (mg/kg) | Dose (mg/kg (mg/kg (mg/kg Soil HQ NOAEL
BW/day) BW/day) BW/day)
NOAEL | LOAEL

Aluminum NA NA 1.36 6.61 NC NC

Antimony NA NA 0.03 0.08 NC NC
Arsenic 10.14 0.005 0.20 0.60 3E-02 9E-03
Barium 265.00 0.137 2.02 6.07 7E-02 2E-02
Cadmium 1.00 0.001 0.50 0.99 1E-03 SE-04
. Chromium 23.00 0.012 800.0 2400.0 1E-05 SE-06

Background Soils

Copper 29.00 0.015 2.21 3.21 7E-03 SE-03
Lead 58.67 0.030 0.42 0.82 7E-02 4E-02
Mercury 0.15 0.000 0.34 1.03 2E-04 8E-05
Selenium 2.50 0.001 0.13 0.13 1E-02 1E-02
Zinc 127.00 0.066 78 233 8E-04 3E-04
TOTAL HI 2E-01 8E-02

. Aluminum NA NA 1.36 6.61 NC NC

: Antimony NA NA 0.03 0.08 NC NC
: Arsenic 45.43 0.023 0.20 0.60 1E-01 4E-02
: Barium 331.38 0.171 2.02 6.07 8E-02 3E-02
Cadmium 15.30 0.008 0.50 0.99 2E-02 8E-03
Off-Impoundment| Chromium 24.21 0.012 800.0 2400.0 2E-05 5E-06
Soils Copper 49.34 0.025 2.21 3.21 1E-02 8E-03
Lead 883.84 0.456 0.42 0.82 LE+00 6E-01
Mercury 1.32 0.001 0.34 1.03 2E-03 TE-04
Selenium 2.50 0.001 0.13 0.13 1E-02 1E-02
{ Zinc 550.85 0.284 1 2 4E-01 1E-01
TOTAL HI 2EH0 8E-01
Aluminum 23738.97 12.254 1.36 6.61 9IEHI0 2E+00
Antimony 4.42 0.002 0.03 0.08 9E-02 3E-02
Arsenic 24.05. 0.012 0.20 0.60 6E-02 2E-02
Barium 277.01 0.143 2.02 6.07 7E-02 2E-02
Cadmium 2.03 0.001 0.50 0.99 2E-03 1E-03
On-Impoundment | Chromium 2431 0.013 800.0 2400.0 2E-05 5E-06
Soils Copper 41.97 0.022 2.21 3.24 1E-02 7E-03
Lead 428.97 0.221 0.42 0.82 SE-01 3E-01
Mercury 0.32 0.000 0.34 1.03 5E-04 2E-04
Selenium 2.50 0.001 0.13 0.13 1E-02 1E-02
Zinc 314.05 0.162 1 2 2E-01 8E-02
TOTAL HI 1E+01 2E+H00
Aluminum 4257.93 2.198 1.36 6.61 2E+00 3E-01
Antimony 195.82 0.101 0.03 0.08 4E+00 LE+00
Arsenic 298.65 0.154 0.20 0.60 8E-01 3E-01

Barum |- NA NA 2.02 6.07 NC NC
Cadmium 43.38 0.022 0.50 0.99 SE-02 2E-02
o - Chromium 30.53 0.016 800.0 2400.0 2E-05 7E-06

Site Tailings

Copper 539.46 0.278 2.21 3.21 1E-01 9E-02
Lead 5877.72 3.034 0.42 0.82 7E+H00 4E+00
Mercury 12.04 0.006 0.34 1.03 2E-02 6E-03
Selenium 14.27 0.007 0.13 0.13 6E-02 6E-02
Zinc 7544.04 3.894 1 2 6E+H0 2EH0
TOLAL HI TE101 | BE+00

NA = Not Available
NC = Not Calculated

HQs greater than one are shown in beldface type.

EPC is equal to the minimum of the 95UCL and the maximum.
Mercury TRV is based on inorganic mercury.

Wildlite Risk  Soil rev.xls: HQ Cales Page 1 of' |



DRAFT
Wildlife Hazard Quotients (HQs) for Incidental Ingestion of Soils and Tailings
Wildlife Receptor - Masked Shrew

Richardson Flat Tailings Site
Screening Ecological Risk Assessment

Calculated | NOAEL TRV | LOAEL TRV .
Designated Reach | Parameter | EPC (mg/kg) | Dose (mg/kg (mg/kg (mg/kg Soll HQ NOAEL
BW/day) BW/day) BW/day)
NOAEL | LOAEL
Aluminum NA NA 1.36 6.61 NC NC
Antimony NA NA 0.01 0.02 NC NC
Arsenic 10.14 0.716 0.12 0.36 6E+H}0 2EH0
Barium 265.00 18.720 2.02 6.07 9EH0 3EH00
Cadmium 1.00 0.071 0.50 0.99 1E-01 TE-02
. Chromium 23.00 1.625 800.0 2400.0 2E-03 TE-04
Background Soils -
Copper 29.00 2.049 33.60 72.40 6E-02 3E-02
Lead 58.67 4.144 0.08 0.25 SEH01 2E+01
Mercury 0.15 0.011 2.64 7.92 4E-03 1E-03
Selenium 2.50 0.177 0.13 0.13 1E+00 1E+00
Zinc 127.00 3.971 24 43 4E-0% 2E-01
TOTAL HI 7E+01 | 2E+01
Aluminum NA NA 1.36 6.61 NC NC
Antimony NA NA 0.01 0.02 NC NC
Arsenic 45.43 3.209 0.12 0.36 3E+01 9E+00
Barium 331.38 23.409 2.02 6.07 1E+01 4E+00
Cadmium 15.30 1.081 0.50 0.99 2E+H0 1E+00
Off-Impoundment{ Chromium 24.21 1.710 800.0 2400.0 2E-03 TE-04
Soils Copper 49.34 3.486 33.60 72.40 1E-01 5E-02
Lead 883.84 62.435 0.08 0.23 TE+H02 2E+H02
Mercury 1.32 0.093 2.64 7.92 4E-02 1E-02
Selenium 2.50 0.177 0.13 0.13 LE+00 1E+00
Zinc 550.85 38913 1 2 6E+01 2E+H01
TOTAL HI SE+02 | 3E+02
Aluminum 23738.97 1676.957 1.36 6.61 1E+H03 3EH02
Antimony 4.42 0.312 0.01 0.02 SEH01 2EH01
Arsenic 24.05 1.699 0.12 0.36 1E+01 SE+H00
Barium 277.01 19.568 2.02 6.07 1E+01 3EH00
Cadmium 2.03 0.144 0.50 0.99 3E-01 1E-01
On-Impoundment| Chromium 2431 1.717 800.0 2400.0 2E-03 TE-04
Soils Copper 41.97 2.965 33.60 72.40 9E-02 4E-02
Lead 428.97 30.303 0.08 0.25 4E+02 1E+02
Mercury 0.32 0.023 2.64 7.92 9E-03 3E-03
Selenium 2.50 0.177 0.13 0.13 1E+00 {E+00
Zinc 314.05 22.185 1 2 3E+H01 1EH)1
TOTAL HI 2EH03 | 4Et02
Aluminum 4257.93 300.787 1.36 6.61 2EH)2 SE+01
Antimony 195.82 13.333 0.01 0.02 2E+H03 TEH2
Arsenic 298163 21.097 0.12 0.36 2E+H)2 6E+01
Barium NA NA 2.02 6.07 NC NC
Cadmium 43.58 3.078 0.50 0.99 6EHO 3E+00
e s Chromium 30.53 2.157 800.0 2400.0 3E-03 9E-04
Site Tailings =
Copper 539.46 38.108 33.60 72.40 1E+00 5E-01
Lead 5877.72 415.211 0.08 0.25 SEH03 2EH03
Mercury 12.04 0.850 2.64 7.92 3E-01 1E-01
Selenium 14.27 1.008 0.13 0.13 SE+H00 SE+00
Zinc 7544.04 532.922 1 2 SEH)2 3E+02
TOTAL HI SE+03 | 3EH03

NA = Not Available
NC = Not Calculated

HQs greater than one are shown in beldface type.

EPC is equal to the minimum of the 95UCL and the maximum.

Mercury TRV is based on inorganic mercury.
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DRAFT
Wildlife Hazard Quotients (HQs) for Incidental Ingestion of Soils und Tailings
’ Wildlife Receptor - Deer Mice

Richardson Flat Tailings Site
Screening Ecological Risk Assessment

Calculated | NOAEL TRV | LOAEL TRV .
Designated Reach | Parameter | EPC (mg/kg) | Dose (mg/kg (mg/kg (mg/kg Soil HQ NOAEL
BW/day) BW/day) BW/day)
NOAEL | LOAEL
Aluminum NA NA 2.27 11.01 NC NC
Antimony NA NA 0.03 0.08 NC NC
Arsenic 10.14 0.029 2.53 7.59 1E-02 4E-03
Barium 265.00 0.767 3.37 10.11 2E-01 8E-02
Cadmium 1.00 0.003 0.83 1.65 4E-03 2E-03
. Chromium 23.00 0.067 1333.3 4000.0 SE-05 2E-05
Background Soils
Copper 29.00 0.084 168.00 362.00 SE-04 2E-04
Lead 58.67 0.170 0.42 1.25 4E-01 1E-01
Mercury 0.15 0.000 6.60 19.80 7E-05 2E-05
Selenium 2.50 0.007 0.22 0.22 3E-02 3E-02
Zinc 127.00 0.368 40 80 9E-03 SE-03
TOTAL HI 7E-01 3E-01
Aluminum NA NA 2.27 11.01 NC NC
Antimony NA NA 0.03 0.08 NC NC
Arsenic 45.43 0.132 2.53 7.59 5E-02 2E-02
Barium 331.38 0.959 3.37 10.11 3E-01 9E-02
Cadmium 15.30 0.044 0.83 1.65 SE-02 3E-02
Off-Impoundment| Chromium 24.21 0.070 1333.3 4000.0 SE-05 2E-05
Soils Copper 49.34 0.143 168.00 362.00 9E-04 4E-04
Lead 883.84 2.558 0.42 1.25 6E+00 2E+H00
Mercury 1.32 0.004 6.60 19.80 6E-04 2E-04
Selenium 2.50 0.007 0.22 0.22 3E-02 3E-02
Zinc 550.85 1.595 1 3 1E+00 SE-01
TOTAL HI SE+00 3EH0
Aluminum 23738.97 68.718 2.27 11.01 3EH1 6E+00
Antimony 4.42 0.013 0.03 0.08 SE-01 2E-01
Arsenic 24.05 0.070 2.53 7.59 3E-02 9E-03
Barium 277.01 0.802 3.37 10.11 2E-01 8E-02
Cadmium 2.03 0.006 0.83 1.65 7E-03 4E-03
On-Impoundment| Chromium 2431 0.070 13333 4000.0 SE-05 2E-05
Soils Copper 41.97 0.122 168.00 362.00 7E-04 3E-04
Lead 428.97 1.242 0.42 1.25 3E+H00 1E+00
Mercury 0.32 0.001 6.60 19.80 1E-04 SE-05
Selenium 2.50 0.007 0.22 0.22 3E-02 3E-02
Zinc 314.05 0.909 1 3 8E-01 3E-01
TOTAL HI 3E+01 | SE+00
Aluminum 4257.93 12.326 2.27 11.01 SE+00 1E+00
Antimony 195.82 0.567 0.03 0.08 2EH01 8E+00
Arsenic 298.65 0.865: 2.53 7.59 3E-01 1E-01
Barium NA NA 3.37 10.11 NC NC
Cadmium 43.58 0.126 0.83 1.65 2E-01 8E-02
. o Chromium 30.53 0.088 1333.3 4000.0 7E-05 2E-05
Site Tailings < X
Copper 539.46 1.562 168.00 362.00 9E-03 4E-03
Lead 5877.72 17.014 0.42 1.25 4E+01 1E+01
Mercury 12.04 0.035 6.60 19.80 SE-03 2E-03
Selenium 14.27 0.041 0.22 0.22 2E-01 2E-01
Zinc 7544.04 21.838 1 3 2EHI1 TE+00
TOTAL HI OE+01 | 3E+01

NA = Not Available
NC = Not Calculated

HQs greater than one are shown in boldface type.

EPC is equal to the minimum of the 93UCL and the maximum.
Mercury TRV is based on inorganic mercury.
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Wildlife Hazard Quotients (HQs) for Incidental Ingestion of Soils and Tailings

Wildlife Receptor - Greater-Sage Grouse

Richardson Flar Tuilings Site
Screening Ecological Risk Assessment

Calculated { NOAEL TRV | LOAEL TRV .
Designated Reach | Parameter | EPC (mg/kg) | Dose (mg/kg (mg/kg (mg/kg Soil HQ NOAEL
BW/day) BW/day) BW/day)
NOAEL | LOAEL

Aluminum NA NA 7.00 35.00 NC NC

Antimony NA NA NA NA NC NC
Arsenic 10.14 0.003 0.81 7.05 4E-03 4E-04
Barium 265.00 0.076 2.78 5.55 3E-02 1E-02
Cadmium 1.00 0.000 0.09 2.39 3E-03 1E-04
Background Soils Chromium 23.00 0.007 0.2 1.0 3E-02 7E-03
Copper 29.00 0.008 4.02 6.03 2E-03 1E-03
Lead 58.67 0.017 0.88 1.75 2E-02 1E-02
Mercury 0.15 0.000 0.09 0.18 SE-04 2E-04
Selenium 2.50 0.001 0.20 0.20 4E-03 4E-03
Zinc 127.00 0.036 26 79 1E-03 SE-04
TOTAL HI 9E-02 4E-02

Aluminum NA NA 7.00 35.00 NC NC

Antimony NA NA NA NA NC NC
Arsenic 45.43 0.013 0.81 7.05 2E-02 2E-03
Barium 331.38 0.095 2.78 3.55 3E-02 2E-02
Cadmium 15.30 0.004 0.09 2.39 SE-02 2E-03
Off-Impoundment| Chromium 24.21 0.007 0.2 1.0 3E-02 7E-03
Soils Copper 4934 0.014 4.02 6.03 4E-03 2E-03
Lead 883.84 0.254 0.88 1.75 3E-0! 1E-01
Mercury 1.32 0.000 0.09 0.18 4E-03 2E-03
Selenium 2.50 0.001 0.20 0.20 4E-03 4E-03
Zinc 550.85 0.158 2 7 TE-02 2E-02
TOTA4L HI SE-01 2E-01
Aluminum 23738.97 6.812 7.00 35.00 LE+00 2E-01

Antimony 4.42 0.001 NA NA NC NC
Arsenic 24.05 0.007 0.81 7.05 8E-03 1E-03
Barium 271.01 0.079 2.78 5.55 3E-02 1E-02
Cadmium 2.03 0.001 0.09 2.39 TE-03 2E-04
Ou-Impoundment [ Chromium 2431 0.007 2 1.0 3E-02 7E-03
Soils Copper 41.97 0.012 4.02 6.03 3E-03 2E-03
Lead 428.97 0.123 0.38 1.75 1E-01 TE-02
Mercury 0.32 0.000 0.09 0.18 1E-03 5E-04
Selenium 2.50 0.001 0.20 0.20 4E-03 4E-03
Zinc 314.05 0.090 2 7 4E-02 1E-02
TOTAL HI 1E+00 3E-01
Aluminum 4257.93 1.222 7.00 35.00 2E-01 3E-02

Antimony 195.82 0.056 NA NA NC NC
Arsenic 298.65 0.086 0.81 7.05 1E-01 1E-02

Barium NA NA 2.78 5.55 NC NC
Cadmium 43.58 0.013 0.09 2.39 1E-01 5E-03
- - Chromium 30.53 0.009 0.2 1.0 4E-02 9E-03

Site Tailings =

Copper 339.46 0.155 4.02 6.03 4E-02 3E-02
Lead 5877.72 1.687 0.88 1.75 2E+00 1E+00
Mercury 12.04 0.003 ©0.09 0.18 4E-02 2E-02
Selenium 14.27 0.004 0.20 0.20 2E-02 2E-02
Zinc 7544.04 2.165 2 7 1E+00 3E-01
TOTAL HI 3EH0 1E+00

NA = Not Available
NC = Not Calculated

HQs greater than one are shown in beldface type.
EPC is equal to the minimum of the 95UCL and the maximum.
Mercury TRV is based on inorganic mercury.

Wildlire Risk _Soil rev.xls: HQ Cales

Page 1 of' 1




Wildlite Hazard Quotients (HQs) for Ingestion of Terrestrial Plants
Wildlife Receptor - Deer Mice

Richardson Flat Tailings Site

Screening Ecological Risk Assessment

DRAFT

Calculated NOAEL TRV | LOAEL TRV Plant Plant
Designated Reach | Parameter |EPC (mg/kg ww)! Dose (mg/kg (mg/kg (mg/kg Ingestion HQ | Ingestion HQ
BW/day) BW/day) BW/day) NOAEL LOAFL
Arsenic 0.27 0.070 25 7.6 3E-02 9E-03
Cadmium 0.33 0.087 0.8 1.7 1E-01 SE-02
Copper 3.90 1.026 168 362 6E-03 3E-03
Background Soils Lead 1.38 0.363 0.4 1.3 9E-01 3E-01
Mercury 0.07 0.0184 6.60 15.80 3E-03 9E-04
Selenium 0.74 0.195 0.13 0.22 1E+00 9E-01
Zinc 37.66 9.911 40 80 2E-01 1E-01
TOTAL HI 3E+00 1E+00
Arsenic 0.60 0.138 2.5 7.6 6E-02 2E-02
Cadmium 1.46 0.384 0.8 1.7 SE-01 2E-01
Copper 481 1.265 168 362 8E-03 3E-03
s . Lead 6.00 1.578 0.4 13 4E+00 1E+00
Off-Site Soils Mercury 0.23 0.060 6.60 19.80 9E-03 3E03
Selenium 0.74 0.195 0.13 0.22 1E+00 9E-01
Zinc 85.03 22.376 40 80 6E-01 3E-01
TOTAL HI 6E+00 3E+00
Arsenic 0.43 0.114 25 7.6 SE-02 2E-02
Cadmium 0.48 0.128 0.8 1.7 2E-01 8E-02
Copper 4.51 1.187 168 362 7E-03 3E-03
On-Site Soils Lead 421 1.108 0.4 13 3E+00 9E-01
Mercury 0.11 0.028 6.60 19.80 4E-03 1E-03
Selenium 0.74 0.195 0.13 0.22 1E+00 SE-01
Zinc 62.25 16.381 40 80 4E-01 2E-01
TOTAL HI SE+00 2E+H00
Arsenic 2.66 0.699 25 7.6 3E-01 9E-02
Cadmium 6.14 1.616 0.8 1.7 2E+00 TE+00
Copper 13.23 3.481 168 362 2E-02 1E-02
Site Tailings Lead 46.97 12.362 0.4 1.3 3E+01 1E+01
Mercury 0.92 0.241 6.60 19.80 4E-02 1E-02
Selenium ] 4.21 1.108 0.13 0.22 SE+00 SE+00
Zinc 659.05 173.433 40 80 4E+00 2E+00
TOTAL HI 4E+01 2E+01

HQs greater than one are shown in boldface type.
EPC is equal to the estimated plant concentration based on the minimum of the 95UCL and the maximum in soil.

Wildlite Risk Plant rev.xls: HQ Cales
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Plant tissue concentrations were estimated using the equation: In(conc in plant dw)=B,+B,(In[conc in s0il dw])
Dry weight concentrations were converted to wet weight using a conversion factor (CF) of 0.53 [DOI, 1998].
Mercury TRV is based on inorganic mercury.
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Wildlife Hazard Quotients (HQs) for Ingestion of Terrestrial Plants
Wildlife Receptor - Greater-Sage Grouse

Richardson Flat Tailings Site

Screening Ecological Risk Assessment

DRAFT

Calculated NOAEL TRV | LOAEL TRV Plant Plant
Designated Reach | Parameter |EPC (mg/kg ww)| Dose (mg/kg (mg/kg (mg/kg Ingestion HQ| Ingestion HQ

BW/day) BW/day) BW/day) NOAEL LOAEL

Arsenic 0.27 0.012 0.8 7.1 1E-02 2E-03

Cadmium 0.33 0.014 0.1 24 2E-01 6E-03

Copper 3.90 0.170 4 6 4E-02 3E-02

Backeround Soils Lead 1.38 0.060 0.9 1.8 7E-02 3E-02
= Mercury 0.07 0.0030 0.09 0.18 3E-02 2E-02

Selenium 0.74 0.032 0.10 0.20 3E-01 2E-01

Zinc 37.66 1.643 26 79 6E-02 2E-02

TOTAL HI 7E-01 3E-01

Arsenic 0.60 0.026 0.8 7.1 3E-02 4E-03

Cadmium 1.46 0.064 0.1 24 7E-01 3E-02

Copper 4381 0.210 4 6 5E-02 3E-02

e @ Lead 6.00 0.262 0.9 1.8 3E-01 1E-01
Off-Site Solls - iy 0.23 0.010 0.09 0.18 TE01 SE-02

Selenium 0.74 0.032 0.10 0.20 3E-01 2E-01

Zinc 85.03 3.710 26 79 1E-01 5E-02

TOTAL HI 2E+00 SE-01

Arsenic 0.43 0.019 0.8 7.1 2E-02 3E-03

Cadmium 0.48 0.021 0.1 2.4 2E-01 SE-03

Copper 451 0.197 4 6 5E-02 3E-02

On-Site Soils Lead 4.21 0.184 0.9 1.8 2E-01 1E-01
Mercury 0.11 0.005 0.09 0.18 SE-02 3E-02

Selenium 0.74 0.032 0.10 0.20 3E-01 2E-01

Zinc 62.25 2.716 26 79 1E-01 3E-02

TOTAL HI 1E+00 4E-01

Arsenic 2.66 0.116 0.8 7.1 1E-01 2E-02

Cadmium 6.14 0.268 0.1 2.4 3E+H00 1E-01

Copper 13.23 0.577 4 6 1E-01 1E-01

Site Tailings Lead 46.97 2.049 0.9 1.8 2E+00 1E+00

Mercury 0.92 0.040 0.09 0.18 4E-01 2E-01

Selenium 421 0.184 0.10 0.20 2E+00 9E-01

Zinc 639.05 28.753 26 79 1E+00 4E-01

TOTAL HI 9E+00 3E+00

HQs greater than one are shown in boldface type.
EPC is equal to the estimated plant concentration based on the minimum of the 95UCL and the maximum in soil.

Plant tissue concentrations were estimated using the equation: In(cone in plant dw)=B,+B,(In{conc in soil dw])
Dry weight concentrations were converted to wet weight using a conversion factor (CF) of 0.53 [DOI, 1998].
Mercury TRV is based on inorganic mercury.
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Richardson Flat Tailings Site
Screening Ecological Risk Assessment

Wildlife Hazard Quotients (HQs) for Ingestion of Small Mammals
Wildlife Receptor - American Kestrel

DRAFT

I;Eds‘:’;";::;‘ Calculated Dose| NOAEL TRV | LOAEL TRV |Small Mammal Small Mammal
Designated Reach | Parameter Concentration (mng/kg (mg/kg (ng/kg Ingestion HQ | Ingestion HQ
i BW/day) BW/day) BW/day) NOAEL LOAEL
(mg/kg ww)
Arsenic 0.04 0.01099 0.81 7.05 1E-02 2E-03
Barium 3.03 0.869 278 535 3E01 2E01
Cadmium 154 0.441 0.09 239 5E+00 2E01
Chromium 1.58 0.452 0.20 10 ZE+00 SE01
. .. [ Copper 10.16 2917 302 6.0 7E01 SE-01
Background Soils |—-03 8.00 3392 0.88 1.75 3E+00 TE+00
Mercury 0.01 0.001589 0.05 0.18 ZE02 SE-03
Selenium 0.63 0.1818 0.10 0.20 2E100 9E-01
Zinc 85.04 24403 26 79 SE01 3E-01
TOTAL HI TE+01 AET00
Arsermic 0.18 0.053 081 705 GE-02 703
Barium 3.79 1086 378 5.5 4E-01 2E01
Cadmium 31.29 6111 0.0 739 TE+01 3ET00
Chromium 1.64 0.470 0.20 1.0 2E+00 SE-01
e Copper 11.18 3207 402 6.03 SE-01 SE-01
Off-Site Soils Lead 39.95 8594 0.88 175 1E+01 SET00
Meroury 0.05 0.0140 0.05 018 3E01 RE-02
Selentum 063 0.1818 0.10 020 2E+00 SE-01
7inc 94.77 37194 76 79 TE+00 3E-01
TOTAL HI OE+01 TE01
Arsenic 0.09 0.0255 081 7.05 3E02 03
Barium 3.16 0.908 278 535 3E01 201
Cadmium 3.04 0873 0.09 239 1E+01 JE01
Chromium 164 0.471 0.20 10 ZE+00 SE-01
e Copper 10.86 3116 402 6.03 SE-01 3E01
On-Site Soils Lead 21.06 6.042 0.88 1.75 TE+00 3E+00
Mercury 0.01 0.00342 0.05 0.18 §E-02 SE-02
Selentum 0.63 0.18177 0.10 0.20 2E+00 9E-01
Zme 50.92 26.089 76 79 TEH00 3E-01
TOTAL Al TE+01 GET00
, Arsemic 157 0.4392 081 7.05 GE-01 GE-02
Barium NA NA 278 555 NC NC
Cadmium 58.40 16.757 0.0 339 2E+02 TE-00
Chromium 1.94 0.557 0.20 10 3E+00 6E01
Site Tailings Copper 19.26 5.526 402 6.03 1E+00 9E-01
Lead 7534 31619 0.88 1.75 7E01 101
Mercury 0.44 0.1275 0.05 0.18 3E100 TE01
Selenium 1.22 0.3502 0.10 0.20 4E+00 2E+00
Zinc 114.96 32.083 7% 79 TET00 IE01
TOTAL HI 6102 TE01

HQs greater than one are shown in boldfice type.
EPC is equal to theestimated small mammal concentration based on the minimum ofthe 9SUCL and the maximum in $il.

Small mammal tissue concentrations were estimated using the equation: Inonc in small mammals dw)=By+B(ln[conc in s0il dw])
Dry weight concentrations were converted to wet weight using a conversion tactor (CF) of 0.68 [EPA, 1993]. dw =ww * CF
Mercury TRV is based on organic mercury.
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Richardson Flat Tailings Site
Screening Ecological Risk Assessment

Wildlife Hazard Quotients (HQs) for Ingestion of Small Mammals
Wildlife Receptor - Red Fox

DRAFT

i‘s‘:i:';t‘:: Calculated Dose]| NOAEL TRV | LOAEL TRV |Small Mammal Small Mammal
Designated Reach | Parameter Coucentration (mg/kg (ng/kg (mg/kg Ingestion HQ | Ingestion HQ
e o) BW/day) BW/day) BW/day) NOAEL LOAEL
Arsenic 0.04 0.00262 0.20 0.60 1E-02 4E-03
Barium 3.03 0207 2.02 607 TE-01 3E02
Cadmium 1.54 0.105 0.50 0.99 2E-01 1E-01
Chromium 1.58 0.108 800.00 2400.0 1604 4E05
Backaround Soils | COPPET 10.16 0.694 221 321 3E-01 2E01
Lead 8.00 0.546 0.42 0.82 TE+00 7E01
Mercury 0.01 0.000378 0.06 0.10 6E-03 4E-03
Selenium 0.63 0.0433 0.08 013 SE01 3E-01
Zinc 85.04 5.807 78 333 TE-02 JE02
TOTAL HI 35400 TET00
Arsenic 0.18 0.013 0.20 0.60 GE02 JE02
Barium 3.79 0.258 3.02 607 TE-01 3502
Cadmium 21.29 1.454 0.50 0.99 3E00 TE+00
Chromium 164 0.112 800.00 3300.0 1E-04 SE-03
et Copper 1118 0.763 321 301 3E01 2E01
OtiSite Soils Tead 2695 3,045 0.2 082 5E+00 3400
Mercury 0.05 0.0033 0.06 0.10 6E-02 3E-02
Selenium 0.63 0.0433 0.08 013 SE01 3E01
Zinc 9477 6.471 73 233 RE02 3E02
TOTAL HI OE-+00 SE+00
Atsenic 0.09 0.0061 0.20 0.60 3E-02 TE02
Barum 3.16 0.216 2.02 6.07 1E-01 4502
Cadmium 3.04 0.208 0.50 0.99 4E-01 IE01
Chromium 164 0112 800.00 34000 TE-04 SE-05
e Copper 10.86 0.741 221 301 3E01 JE01
Ou-Site Soils Lead 21.06 1.438 0.4 082 35100 IE-00
Mercury 0.01 0.00081 0.06 0.10 1E-02 8E-03
Selenium 0.63 0.04325 0.08 0.13 SE-01 3E01
Zinc 90.92 6.208 78 733 BE-02 3E-02
TOTAL HI SE00 3ET00
X Arsenic 157 D.1060 0.20 0.60 SE01 2E-01
Barium NA NA 202 607 NC NC
Cadmium 58.40 3.987 0.50 0.99 SE+00 FE00
Chromium 1.94 0.133 800.00 2400.0 E04 GE-05
o Copper 19.26 1315 321 331 6E-01 FE01
Site Tailings Lead 7534 5144 042 082 1E+01 6E00
Mercury 0.44 0.0303 0.06 0.10 SE01 3E01
Selenium 122 0.0833 0.08 0.13 TE+00 GE01
Zinc 114.96 7.850 73 733 TE01 3E02
TOTAL Al TET01 TE+01

HQs greater than one are shown in boldfice type.
EPC is equal to theestimated small mammal concentration based on the minimum ofthe 9SUCL and the maximum in 9il.

Small mammal tissue concentrations were estimated using the equation: Inonc in small mammals dw)=By+B,(In[conc in soil dw}])
Dry weight concentrations were converted to wet weight using a conversion factor (CF) of 0.68 [EPA, 1993]. dw=ww * CF
Mercury TRV is based on organic mercury.
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DRAFT

Wildlife Hazard Quotients (HQs) for Ingestion of Earthworms
Wildlife Receptor - American Robin

Richardson Flat Tailings Site
Screening Ecological Risk Assessment

Calculated NOAEL TRV | LOAEL TRV | Earthworm | Earthwormn
Designated Reach | Parameter | EPC (mg/kg ww) | Dose (ing/kg (mg/kg (mg/kg Ingestion HQ | Ingestion HQ
' BW/day) BW/day) - BW/day) NOAEL LOAEL
Arsenic 1.04 1.002 0.81 7.05 1E+H)0 1E-01
Cadmium 6.96 6.701 0.09 2.39 8E+01 3E+00
Copper 10.91 10.508 4.02 6.03 3EH00 2E+00
Backeround Soils Lead 18.06 17.396 0.88 1.75 2E+01 1E+01
= Mercury 0.48 (0.462 0.045 0.181 1E+01 3E+00
Selenium 1.53 1.469 0.10 0.20 1E+01 TE+00
Zinc 351.97 339.038 26 79 1E+01 4E+00
TOTAL HI 1E+02 3E+01
Arsenic 3.00 2.891 0.81 7.05 4E+00 4E-01
Cadmium 60.84 58.608 0.09 2.39 TE+02 2E+01
Copper 12.55 12.092 4.02 6.03 3E+00 2E+00
Ofi-Site Soils Lead 161.19 155.264 0.88 1.75 2E+02 9E+01
Mercury 1.00 0.961 0.045 0.181 2E+01 SE+00
Selenium 1.53 1.469 0.10 0.20 1E+01 TE+00
Zinc 569.53 548.603 26 79 2E+01 TEAH00
TOTAL HI 9E+02 1E+02
Arsenic 1.92 1.845 0.81 7.05 2E+00 3E-01
Cadmium 12.23 11.776 0.09 2.39 1E+02 SE+00
Copper 12.03 11.586 4.02 6.03 3E+00 2E+00
On-Site Soils Lead 89.94 86.640 0.88 1.75 1E+02 SE+01
Mercury 0.62 (0.598 0.045 0.181 1E+01 3E+00
Selenium 1.53 1.469 0.10 0.20 1E+01 TE+00
Zinc 473.67 456.265 26 79 2E+01 6E-+00
TOTAL HI 3E+02 TE+01
Arsenic 11.34 10.923 0.81 7.05 1E+01 2E+00
Cadmium 139.83 134.690 0.09 2.39 2E+03 6E+01
Copper 23.60 22.736 4.02 6.03 6E+00 4E+00
Site Tailines Lead 743.63 716.308 0.88 1.75 SE+02 4E+02
° Mercury 2.10 2.023 0.045 0.181 4E+01 1E+01
Selenium 5.47 5.269 0.10 0.20 SE+01 3E+01
Zinc 1343.72 1294.358 26 79 SE+01 2E+01
* TOTAL HI 3E+03 SE+02

HQs greater than one are shown in boldface type.
EPC is equal to the estimated earthworm concentration based on the minimum of the 95UCL and the maximum in soil.

Earthworm tissue concentrations were estimated using the equation: In(conc in earthworm dw)=B,+B,(In[conc in soil dw])

Dry weight concentrations were converted to wet weight using a conversion factor (CF) ot 0.84 [EPA, 1993]. dw =ww * CF
Mercury TRV is based on organic mercury.
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DRAFT

Wildlite Hazard Quotients (HQs) for Ingestion of Earthworms
Wildlife Receptor - Masked Shrew

Richardson Flat Tailings Site
Screening Ecological Risk Assessment

Calculated NOAEL TRV | LOAEL TRV | Earthworm | Earthworm
Designated Reach | Parameter | EPC (mg/kg ww) | Dose (mg/kg (mg/kg (mg/kg Ingestion HQ | Ingestion HQ
BW/day) BW/day) BW/day) NOAEL LOAEL
Arsenic 1.04 1.767 0.12 0.36 1E+01 SE+00
Cadmium 6.96 11.813 0.50 0.99 2E+01 1E+01
Copper 10.91 18.325 33.60 72.40 6E-01 3E-01
Backeround Soils Lead 18.06 3‘0.667 0.08 0.25 4E+02 1E+02
= Mercury 0.48 0814 0.005 0.023 2E+02 4E+H01
Selenium 1.53 2.590 0.08 0.13 3E+01 2E+01
Zinc 351.97 597.681 24 48 2E+01 1E+01
TOTAL HI 6E+02 2E+02
Arsenic 3.00 5.096 0.12 0.36 4E+01 1E+01
Cadmium 60.84 103.318 0.50 0.99 2E+02 1E+02
Copper 12.55 21.316 33.60 72.40 6E-01 3E-01
. . Lead 161.19 273.710 0.08 0.25 3E+03 1E+03
Off-Site Solls - —Kercary 1.00 1695 0.005 0.023 4E+02 BE+01
Selenium 1.53 2.590 0.08 0.13 3E+01 2E+01
Zinc 569.53 967.119 24 48 4E+01 2E+01
TOTAL HI 4E+03 1E+03
Arsenic 1.92 3.252 0.12 0.36 3E+01 9E+00
Cadmium 12.23 20.760 0.50 0.99 4E+01 2E+01
Copper 12.03 20.425 33.60 72.40 6E-01 3E-01
On-Site Soils Lead 89.94 152.736 0.08 0.25 2E+03 6E+(02
Mercury 0.62 1.054 0.005 0.023 2E+02 S5E+01
Selenium 1.53 2.590 0.08 0.13 3E+01 2E+01
Zinc 473.67 804.338 24 48 3E+01 2E+H01
TOTAL HI 2E+03 TE+02
Arsenic 11.34 19.257 0.12 0.36 2E+02 SE+01
Cadmium 139.83 237.442 0.50 0.99 5E+02 2E+02
Copper 23.60 40.080 33.60 72.40 1E+00 6E-01
Site Tailings Lead 743.63 1262.761 0.08 0.25 2E+04 SE+03
° Mercury 2.10 3.566 0.005 0.023 SE+02 2E+02
Selenium 5.47 9.288 0.08 0.13 1E+02 TE+01
Zinc 1343.72 2281.793 24 48 1E+02 S5E+01
TOTAL HI ’ 2E+04 6E+03

HQs greater than one are shown 1n boldface type.
EPC is equal to the estimated earthworm concentration based on the minimum of the 95UCL and the maximum in soil.

Earthworm tissue concentrations were estimated using the equation: In{conc in earthworm dw)=By+B,(In[conc in soil dw])

Dry weight concentrations were converted to wet weight using a conversion factor (CF) of'0.84 [EPA, 1993]. dw =ww * CF
Mercury TRV is based on organic mercury.
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DRAFT

Hazard Quotients (HQs) for the Ingestion of Fish
Wildlife Receptor - Belted Kingfisher

N\ Richardson Flat Tailings Site
Screening Ecological Risk 4ssessment

TONTT o TenT e
. EPC (mg/kg | Calculated Dose TRV TRV ish Ingestion
Designated Reach | Parameter wiv)f = (mg/kg BW/day) (ng/kg (mg/kg s
RU/davt | RW/dawn NOAEL LOAEL
Aluminum 15,220 7558.2313 7.0 35 1E+03 2E+02
Antimony 889 441.4762 NA NA NC NC
Arsenic 1.735 861.5986 0.8 7.1 1E+03 1E+02
Barium NA NA 2.8 5.6 NC NC
Cadmium 179 §8.8912 0.09 2.4 1E+03 4E+01
Chromium 42 20.8571 0.2 1.0 1E+02 2E+01
Cobalt NA NA 0.3 0.5 NC NC
Upstream Silver Copper 2,559 1270.7959 4.0 6.0 3E+02 2E+H02
Creek Lead 42990 21348.7755 0.9 1.8 2E+04 1E+04
Manganese NA NA 63 195 NC NC
Mercury 1.6 0.7946 0.09 0.18 9E+00 4E+00
Nickel NA NA 5.2 13 NC NC
Selenium 33.5 16.6361 0.100 0.20 2E+02 SE+01
Thallium NA NA NA NA NC NC
Vanadium NA NA 2.3 6.8 NC NC
Zinc 44,560 22128.4354 26 79 SE+02 3E+H02
TOTAL HI 3E+04 1E+04
Aluminum 11,590 5753.3782 7.0 35 SE+02 2EH)2
Antimony 140 69.5238 NA NA NC NC
Arsenic 341 169.3401 0.8 7.1 2E+02 2E+01
Barium NA NA 2.8 5.6 NC NC
Cadmium 58 28.8027 0.09 2.4 3E+02 1E+01
Chromium 32 15.8912 0.2 1.0 S8E+01 2E+01
Cobalt NA NA 0.3 0.5 NC NC
Downstream Silver Copper 766 580.3946 4.0 6.0 9E+01 6E+01
Creek Lead 11,130 5527.1429 0.9 1.8 6E+03 3EH3
Manganese NA NA 635 195 NC NC
Mercury 0.44 0.2185 0.09 0.18 2E+H00 1E+U0
Nickel NA NA 5.2 15 NC NC
Selcnium 11 5.4626 0.100 0.20 SE+01 3E+01
Thallium NA NA NA NA NC NC
Vanadium NA NA 23 6.8 NC NC
Zinc 11,950 59343537 26 79 2E+02 $E+01
TOTAL HI —8E+H03 4E+03
Alumioum 15,125 7511.2714 7.0 33 1E+03 2E+02
Antimony 93 46.1194 NA NA NC NC
Arsenic 163 80.8826 0.8 7.1 1E+02 1E+01
Barium NA NA 2.8 5.6 NC NC
Cadmium 66.2 32.8656 0.09 2.4 4E+02 1E+01
Chromium 23.5 11.6791 0.2 1.0 6E+01 1E+01
Cobalt NA NA 0.3 0.5 NC NC
South Diversion Copper 270 133.8966 40 6.0 3E+01 2E+01
Ditch Lead 3.042 1510.5955 0.9 1.8 2E+H)3 9E+02
Manganese NA NA 65 195 NC NC
Mercury 1.6 0.7946 0.09 0.18 9E+HI0 4E+00
Nickel NA NA 5.2 15 NC NC
Selenium 7.0 3.4666 0.100 0.20 3E+01 2E+01
Thalilium NA NA NA NA NC NC
Vanadium NA NA 23 6.8 NC NC
Zinc 12,000 5959.1837 26 79 2E+02 8E+01
TOTAL HI 4E+03 1E+03
Aluminum 28,800 14302.0408 7.0 35 2E+03 4E+02
Antimony 99 49.1633 NA NA NC NC
Arsenic 299.8 148.8654 0.8 7.1 2E+02 2E+01
Bartum 562 279.0884 2.8 5.6 1E+02 SE+01
Cadmium 93.1 46.2333 0.09 2.4 SE+02 2E+01
Chromum 62.4 30.9878 0.2 1o 2E+02 3E+01
Cobalt 20 9.9320 0.3 0.5 4E+H01 2E+01
Copper 725 360.0340 4.0 6.0 9E+01 6E+01
Wetlauds Area Lead 6,520 3237.8231 0.9 [ 4E+03 2E+03
Manganese 42.000 20857.1429 65 195 3E+02 1E+02
Mercury 8.2 40721 0.09 0.18 SE+01 2E+01
Nickel 97.2 48.2694 5.2 15 IE+00 3E+00
Selenium +3.1 21.4034 0.100 0.20 2E+02 1E+02
Thatlium 12.16 6.0395 NA NA NC NC
Vanadium 70.6 35.0599 23 6.8 2E+01 SE+00
Zinc 15,200 7548.2993 26 79 3E+02 1E+02
TOTAL HI SEH03 3EH3

P NA = Not Available
NC = Not Calculated

*Assumes a sediment to fish tissue bicaccumulation factor (BAF) of 1.
HQs greater than one are shown in boldface type.

EPC 13 equal to the minimum of the 95UCL and the maximum.
Mercury TRV is based on organic mercury.
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Hazard Quotients (HQs) for the Ingestion of Fish
Wildlife Receptor - Mink

Richardson Flat Tuilings Site
Screening Ecological Risk .Assessment

NORTL TOATT
Designated Reach Parameter EPC (mg/kg | Calculated Dose TRV TRV Fish Ingestion HQ
ww)* (mg/kg BW/day) (mgrkg (ngrkg
RW/das RW/dawd NOAEL LOAEL
Aluminum 15,220 2436.2950 1.4 7 JE+03 4E+02
Antimony 889 142.3040 0.01 0.02 2E+04 SE+03
Arsenic 1.735 277.7248 0.2 0.3 2E+03 6E+02
Barium NA NA 2.0 6.1 NC NC
Cadmium 179 28.6529 0.50 1.0 6E+01 3E+H01
Chromium 42 6.7230 800 2400.0 SE-03 3E-03
Cobalt NA NA 1.3 4.0 NC NC
; Copper 2,559 409.624 1 S.8 12.8 SE+01 3E+01
Upstream Silver 0
Creek Lead 42,990 6881.4928 0.3 0.6 2E+04 1E+04
Manganese NA NA 18 57 NC NC
Mercury 1.6 0.2561 1.57 4.11 2E-01 6E-02
Nickel NA NA S 24 NC NC
Selenium 333 5.3624 0.079 0.13 TE+01 4E+01
Thatlium NA NA 0.002 0.01 NC NC
Vapadium NA NA 0.7 2.0 NC NC
Zine 44,560 7132.8058 311 933 2E+01 8E+00
TOTAL HI SE+04 2E+H04
Aluminum 11,590 1855.2338 1.4 7 1E+03 3E+02
Antimony 140 22,4101 0.01 0.02 4E+03 1E+03
Arsenic 341 34.5845 0.2 0.5 4E+02 1E+02
Barium NA NA 2.0 6.1 NC NC
Cadmium 5 9.2842 0.50 1.0 2E+H01 9E+00
Chromium 2 5.1223 800 2400.0 6E-03 2E-03
Cobalt NA NA 1.3 4.0 NC NC
Downstream Silver Copper 766 1226151 8.8 12.8 1E+01 1E+01
Creek Lead 11,130 1781.6007 0.3 0.6 6E+HI3 3E+03
Manganese NA NA 18 57 NC NC
Mercury 0.dd 0.0704 1.37 4.11 5E-02 2E-02
Nickel NA NA 8.0 24 NC NC
Selenium 11 1.7608 0.079 0.13 2E+01 1E+01
Thallium NA NA 0.002 0.01 NC NC
Vanadium NA NA 0.7 2.0 NC NC
Zinc 11,950 1912.8597 311 933 G6E+00 2E+00
TOTAL AHI 1E+04 5S5E+03
Aluminum 15,125 2421.1581 1.4 7 2E+03 4E+02
Antimony 93 14.8660 0.01 0.02 2E+03 SE+02
Arsenic 163 26.0714 0.2 0.5 2E+02 6E+01
Barium NA NA 2.0 6.1 NC NC
Cadmium 66.2 10.5938 0.50 1.0 2E+H01 1E+01
Chromium 23.5 3.7646 S0V 2400.0 5E-03 2E-03
Cobalt NA NA 1.3 4.0 NC NC
S . . Copper 270 43.1598 S.8 12.8 SE+00 3E+00
outh Diversion _ - -
Ditch Lead 3,042 486.9203 0.3 0.6 2EH)3 S8E+02
Manganese NA NA 18 57 NC NC
Mercury 1.6 0.2561 1.37 411 2E-01 6E-02
Nickel NA NA 8.0 24 NC NC
Selenium 7.0 1.1174 0.079 0.15 1E+01 9E+00
Thallium NA NA 0.002 0.01 NC NC
Vanadium NA NA 0.7 2.0 NC NC
Zinc 12,000 1920.8633 511 933 SE+H00 2E+00
TOTAL Al SEH3 2E+03
Aluminum ' 28,500 4610.0719 1.4 7 3E+03 TE+02
Antimony 99 15.8471 0.01 0.02 3E+03 8E+02
Arsenic 299.8 +7.9848 0.2 0.5 3E+02 1E+02
Barium 562 §9.9604 2.0 6.1 4E+01 1E+01
Cadmium 93.1 14.9027 0.50 1.0 3E+01 2E+01
Chromium 624 9.9885 300 2400.0 1E-02 4E-03
Cobalt 20 3.2014 1.3 4.0 2E+00 SE-u1
Copper 725 116.0522 8.8 12.8 1E+H01 9E+00
Wetlunds Area Lead 6.520 1043.6691 0.3 0.6 3E+03 2E+)3
Manganese 42.000 6723.0216 18 57 4E+02 1E+02
Mercury 8.2 1.3126 1.37 4.11 1E+00 3E-01
Nickel 97.2 15.5590 8.0 24 2E+H00 6E-01
Selenium 43.1 6.8991 0.079 0.13 9E+01 SE+01
Thalilium 12.16 1.9467 0.002 0.01 1E+H03 3E+(2
Vanadium 70.6 11.3011 0.7 2.0 2E+01 6E+00
Zine 15,200 2433.0935 311 933 SEH00 3E+00
TOTAL HI 1E+04 4E+H03

NA =Not Avadable
NC =Not Caleulated

*Assumes a sediment 1o {ish tissue broaccumulation factor (BAF) of 1.
HQs greater than one are shown in boldface type.
EPC is equal to the minimum of the 95UCL and the maximum.
Mercury TRV is based on organic mercury.
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DRAFT

Hazard Quotients (HQs) for the Ingestion of Benthics
Wildlife Receptor - Mallard Duck

1 Richardson Flat Tailings Site
Screening Ecological Risk A ent
Designated Reach Parameter EPC (mgfkg| Calculated Dose T:\(I)z::gl;Rg T;gﬁ;kg Benthic Ingestion HQ
ww)r (mg/kg BW/day)
BWi/day) BW/day) NOAEL LOAEL
Alummum 2,283 633.8270 7.0 35 9E+H01 2E+01
Antimony 133 37.1386 NA NA NC NC
Arsenic 180 30.0118 0.8 7.1 6E+HI1 TE+00
Barium NA NA 2.8 5.6 NC NC
Cadmium 1113.6175 310.7051 0.09 2.4 $E+HD3 1E+02
Chromium 2.9484 0.8211 0.2 1.0 4E-+00 8E-01
Cobalt NA NA 0.3 0.5 NC NC
. Copper 9,162 2551.8021 4.0 6.0 6E+02 4EH02
Upstream Silver
Creek Lead 3,914 1090.1354 0.9 1.8 1E+03 6E+0)2
Manganese NA NA 65 195 NC NC
Mercury 0.08832 0.1917 0.09 0.18 2E+00 1E+00
Nickel NA NA 3.2 15 NC NC
Selenium 4.8 1.3368 0.100 0.20 1E+01 TE+00
Thallium NA NA NA NA NC NC
Vanadium NA NA 23 6.8 NC NC
Zinc 50,310 14011.7181 26 79 SEH2 2EH2
TOTAL HI SEHI3 1E+H)3
A luminum 1,739 484.1810 7.0 35 TE+H1 1E+01
Antimony 21 38486 NA NA NC NC
Arsenic 35.2935 9.8294 0.8 7.1 1E+01 1E+00
Barum NA NA 2.8 3.6 NC NC
Cadmium 361.485 100.6754 0.09 24 1E+03 4E+H01
Chromium 2.2464 0.6256 0.2 1.0 3E+H0 6E-01
Cobalt NA NA 03 0.5 NC NC
Downstrestn Silver Copper 2,7.43 763.8454 4.0 6.0 2E+02 1E+02
Creek Lead 1,013 282.2332 0.9 1.8 3E+02 2E+H02
Manganese NA NA 63 195 NC NC
Mercury 0.189288 0.0527 0.09 0.18 6E-01 3E-01
Nickel NA NA 3.2 15 NC NC
Selenium 1.63 0.4593 0.100 0.20 5E+00 2E+00
Thallium NA NA NA NA NC NC
k) Vanadium NA NA 23 6.8 NC NC
,r Zinc 13,492 3757.6309 26 79 1E+02 SEH1
) TOT.AL HI 2EH3 4EH2
Aluminum 2,269 631.8765 7.0 33 9E+H1 2E+01
Antimony 14 3.8797 NA NA NC NC
Arsenic 17 4.6949 0.8 7.1 6E+00 7E-01
Barium NA NA 2.3 5.6 NC NC
Cadmium 4125 114.8764 0.09 24 1E+03 SE+01
Chromium 1.7 0.4598 0.2 1.0 2E+00 3E-01
Cobalt NA NA 0.3 0.3 NC NC
South Diversion Copper 065 268.8689 3.0 6.0 TE+0L 3E+01
Ditch Lead 277 77.1357 0.9 1.8 9E+01 4E+01
Manganese NA NA 65 195 NC NC
Mercury 0.68832 0.1917 0.09 018 2E+00 1E+00
Nickel NA NA 3.2 15 NC NC
Selenium 1.0 0.2916 0.100 0.20 3E+00 1E+00
Thailium NA NA NA NA NC NC
Vanadium NA NA 23 6.8 NC NC
Zinc 13,549 3773.3532 26 79 1E+H02 SE+01
TOTAL Hl 2E+03 IEH2
Aluminum 4.320 1203.1417 7.0 35 2EH2 3E+01
Antimony 15 +4.1358 NA NA NC NC
Arsenic 31.0 8.6410 0.8 C7 1E+01 1E+00
Barium 84.3 23.4780 2.8 3.6 SE+00 4E+00
Cadmium 380.24375 161.6014 0.09 2.4 2E+03 TEH01
Chromum 4.38048 1.2200 0.2 1.0 6E+H0 {E+00
Cobalt 15.75 4.3865 0.3 0.5 2E+01 SE+H0
Copper 2,596 722.9607 4.0 6.0 2E+02 1E+02
Wetlands Area Lead 394 165.3334 0.9 1.8 2E+02 9E-+01
Manganese 6,300 1754.5816 63 193 3E+H01 9E+00
Mercury 352764 0.9825 0.09 0.18 1EH01 SEH0
Nickel 33.8256 94206 52 13 2EH0 S6E-01
Selenum 6.465 1.8003 0.100 V.20 2E+H01 9E+00
Thallium 1.82 0,5081 NA NA NC NC
Vanadium 10.39 2.9494 23 0.8 LE+00 4E-01
Zine 17,162 4779.5807 26 79 2E+02 6E+01
TOTAL HI 3ET03 JE+02
NA =Not Avalable
NC = Not Calentated
P

Benthic tissue concentrations were estimated usmg the equation: (conc wn benthics dw) = BSAF ¥ (conc in soil dw)
Dry weight concentrations were converted to wet weight using a conversion factor (CF) of 0.15 [USFWS, 1998].
HQs greater than one are shown in boldface type.

Mercury TRV is based on organic mercury.
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-DRAFT-
Richardson Flat Tailings Site
Screening Ecological Risk Assessment

APPENDIX F

CALCULATION OF HAZARDS FOR PLANTS FROM
DIRECT CONTACT WITH SOILS/TAILINGS



R,

* Average concentration across all depths; duplicate/split samples averaged with field samples.

APPENDKX F

Plant Hazard Quotients (HQs) for Direct Contact with Soils and Tailings

Richardson Flat Tailings Site
Screening Ecological Risk Assessment

Plant Benchmark R
(mg/kg dw) Soil HQ
Reach Parameter Station ID (mi({’kl'l;)* Low High Low High
Background Soils Arsenic RF-BG-BG1 11.0 10 100 1E+00 1E-01
Background Soils Lead RF-BG-BG1 47.0 30 1000 9E-01 SE-02
Background Soils Arsenic RF-BG-BG10 7.0 10 100 7E-01 TE-02
Backgrouad Soils Barium RF-BG-BG10 220.0 500 NA 4E-01 NC
Background Soils Cadmium RF-BG-BG10 0.3 4 100 6E-02 3E-03
Background Soils Chromium RF-BG-BG10 22.5 1 NA 2E+01 NC
Background Soils Copper RF-BG-BG10 15.5 100 NA 2E-01 NC
Background Soils Lead RF-BG-BG10 30.5 50 1000 6E-01 3E-02
Background Soils Mercury RF-BG-BG10 0.1 35 NA 1E-03 NC
Background Soils Selenium RF-BG-BG10 2.5 1 NA 3E+00 NC
Background Soils Silver RF-BG-BG10 2.5 2 NA 1E+00 NC
Background Soils Zinc RF-BG-BG10 93.0 50 500 2E+00 2E-01
Background Soils Arsenic RF-BG-BG2 8.1 10 100 8E-01 8E-02
Background Soils Lead RF-BG-BG2 26.0 50 1000 SE-01 3E-02
Background Soils Arsenic RF-BG-BG3 8.6 10 100 9E-01 9E-02
Background Soils Lead RF-BG-BG3 22.0 50 1000 4E-01 2E-02
Background Soils Arsenic RF-BG-BG4 9.2 10 100 9E-01 9E-02
Background Soils Lead RF-BG-BG4 25.0 50 1000 5E-01 3E-02
Background Soils Arsenic RF-BG-BGS 11.0 10 100 1E+00 1E-01
Background Soils Lead RF-BG-BGS 43.0 50 1000 9E-01 4E-02
Background Soils Arsenic RF-BG-BG6 7.0 10 100 TE-01 7E-02
Background Soils Lead RF-BG-BG6 30.0 50 1000 6E-01 3E-02
Background Soils Arsenic RF-BG-BG7 6.9 10 100 7E-01 7E-02
Background Soils Lead RF-BG-BG7 25.0 30 1000 SE-01 3E-02
Background Soils Arsenic RF-BG-BG8 14.0 10 100 1E+00 1E-01
Background Soils Banum RF-BG-BG8 265.0 500 NA SE-01 NC
Background Soils Cadmium RF-BG-BGS8 1.0 4 100 3E-01 1E-02
Background Soils Chromium RF-BG-BGB 20.0 1 NA 2E+01 NC
Background Soils Copper RF-BG-BG3 29.0 100 NA 3E-01 NC
Background Soils Lead RF-BG-BG8 84.0 50 1000 2E+00 8E-02
Background Soils Mercury RF-BG-BG8 0.2 35 NA 4E-03 NC
Background Soils Selenium RF-BG-BG8 25 1 NA 3E+00 NC
Background Soils Silver RF-BG-BGS8 2.5 2 NA 1E+00 NC
Background Soils Zinc RF-BG-BGS8 127.0 50 500 3E+00 3E-01
Background Soils Arsenic RF-BG-BGY 6.7 10 100 7TE-01 7E-02
Background Soils Lead RF-BG-BG9 98.0 50 1000 2E+00 1E-01
Off-Impoundment Soils Arsenic RF-OF-TIA 26.0 10 100 3E+00 3E-01
Off-Impoundment Soils Lead RF-OF-T1A 470.5 50 1000 9E+00 SE-01
Off-Impoundment Soils Arsenic RF-OF-T1B 11.0 10 100 1E+00 1E-01
Off-Impoundment Soils Lead RF-OF-T1B 101.0 50 1000 2E+00 1E-01
Off-Impoundment Soils Arsenic RF-OF-T1C 85 10 100 9E-01 9E-02
Off-Impoundment Soils Barium RF-OF-T1C 193.5 500 NA 4E-01 NC
Off- lmpoundment Soils Cadmiem RF-OF-T1C 1.0 4 100 3E-01 1E-02
Off-Impoundment Soils Chromium RF-OF-T1C 213 1 NA 2E+01 NC
Off-Impoundment Soils Copper RF-OF-T1C 240 100 NA 2E-01 NC
Off-Impoundment Soils Lead RF-OF-T1C 77.0 50 1000 2E+00 8E-02
Off-Impoundment Soils Mercury RF-OF-T1C 0.1 35 NA 1E-03 NC
Off-Impoundment Soils Selenium RF-OF-TIC 25 1 NA 3E+00 NC
Off-Impoundment Soils Silver RF-OF-TIC 2.5 2 NA 1E+00 NC
Off-Impoundment Soils Zinc RF-OF-TIC 145.0 50 500 3E+00 3E-01
Off-Impoundment Soils Arsenic RF-OF-T1D 85 10 100 8E-01 8E-02
Off-Impoundment Soils Lead RF-OF-T1D 76.0 50 1000 2E+00 8E-02
Off-Impoundment Soils Arsenic RF-OF-TIE 9.1 10 100 9E-01 9E-02
Off-Impoundment Soils Lead RF-OF-T1E 53.3 50 1000 1E+00 SE-02
Off-Impoundmeant Soils Arsenic RF-OF-T1F 10.5 10 100 1E+00 1E-01
Off-Impoundment Soils Lead RF-OF-T1F 64.5 50 1000 1E+00 6E-02
Off-Impoundment Soils Arsenic RF-OF-T1G 9.2 10 100 9E-01 9E-02
Off-Impoundment Soils Lead RF-OF-T1G 46.5 50 1000 9E-01 SE-02
Off-Impoundment Soils Arsenic RF-OF-T1H 10.0 10 100 1E+00 1E-01
Off-Impoundment Soils Lead RF-OF-T1H 325 S0 1000 TE-01 3E-02
Off-Impoundment Soils Arsenic RF-OF-T2A 37.0 10 100 1E+00 4E-01
Off-Impoundment Soils Lead RF-OF-T2A 471.0 50 1000 9E+00 SE-01
Off-Impoundment Soils Arsenic RF-OF-T2B 13.0 10 100 1E+00 1E-01
Off-Impoundment Soils Lead RIF-OF-T2B 120.5 30 1000 2E+00 1E-01
Plant Risk_Soil Distrib rev.xls: HQ Cales
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* Average concentration across all depths; duplicate/split samples averaged with field samples.

APPENDIX F

Plant Hazard Quotients (HQs) for Direct Contact with Soils and Tailings

Richardson Flar Tailings Site
Sereening Ecological Risk Assessment

Plant Benchmark .
(ng/kg dw) Soil HQ
Reach Parameter Station ID Cone Low High Low High
(mg/ka)* = i
Off-Impoundment Soils Arsenic RF-OF-T2C 129.0 10 100 1E+01 1E+00
Off-Impoundment Soils Lead RF-OF-T2C 3.508.0 50 1000 7E+01 3E+00
Off-Impoundment Soils Arsenic RF-OF-T2D 279.5 10 100 3E+01 3E+00
Off-Impoundment Soils Lead RF-OF-T2D 6,070.0 50 1000 1E+02 | 6E+00
Off-Impoundment Soils Arsenic RF-OF-T2E 2455 10 100 2E+01 | 2E+00
Off-Impoundment Soils Lead RF-OF-T2E 5,179.5 50 1000 1E+02 SE+00
Off-Impoundment Soils Arsenic RF-OF-T2F 11.3 10 100 1E+00 1E-01
Off-Impoundment Soils Barium RF-OF-T2F 233.8 500 NA SE-01 NC
Off-Impoundment Soils Cadmium RF-OF-T2F 0.9 4 100 2E-01 9E-03
Off-Impoundment Soils Chromium RF-OF-T2F 215 1 NA 2E+01 NC
Off-Impoundment Soils Copper RF-OF-T2F 303 100 NA 3E-01 NC
Off-Impoundment Soils Lead RF-OF-T2F 112.5 50 1000 2E+00 1E-01
Off-Impoundment Soils Mercury RF-OF-T2F 0.1 35 NA 1E-03 NC
Off-Impoundment Soils Selenium RF-OF-T2F 25 1 NA 3E+00 NC
Off-Impoundment Soils Silver RF-OF-T2F 2.5 2 NA 1E+00 NC
Off-Impoundment Soils Zinc RF-OF-T2F 1783 50 500 4E+00 4E-01
Off-Impouadment Soils Arsenic RF-OF-T2G 7.6 10 100 8E-01 8E-02
Off-Impoundment Soils Lead RF-OF-T2G 19.5 50 1000 4E-01 2E-02
Off-Impoundment Soils Arsenic RF-OF-T2H 8.0 10 100 8E-01 8E-02
Off-Impoundment Soils Barium RF-OF-T2H 303.0 500 NA 6E-01 NC
Off-Impoundment Soils Cadmium RF-OF-T2H 0.6 4 100 2E-01 6E-03
Off-Impoundment Soils Chromium RF-OF-T2H 30.5 1 NA 3E+0I NC
Off-Impoundment Soils Copper RF-OF-T2H 24.0 100 NA 2E-01 NC
Off-Impoundment Soils Lead RF-OF-T2H 48.0 50 1000 1E+00 5E-02
Off-Impoundment Soils Mercury RF-OF-T2H 0.1 35 NA 1E-03 NC
Off-Impoundment Soils Selenium RF-OF-T2H 235 1 NA 3E+00 NC
Off-Impoundment Soils Silver RF-OF-T2H 2.5 2 NA 1E+00 NC
Off-Impoundment Soils Zinc RF-OF-T2H 93.0 50 500 2E+00 2E-01
Off-Impoundment Soils Arsenic RF-OF-T21 7.4 10 100 7E-01 7E-02
Off-Impoundment Soils Lead RF-OF-T2I 46.5 50 1000 9E-01 5E-02
Off-Impoundment Soils Arsenic RF-OF-T2J 85 10 100 9E-01 9E-02
Off-Impoundment Soils Lead RF-OF-T2J 39.5 50 1000 8E-01 4E-02
Off-Impoundment Soils Arsenic RF-OF-T3A 9.3 10 100 9E-01 9E-02
Off-Impoundment Soils Lead RF-OF-T3A 55.0 50 1000 1E+00 6E-02
Off-Impoundment Soils Arsenic RF-OF-T3B 37.0 10 100 4E+00 4E-01
Off-Impoundment Soils Banum RF-OF-T3B 2255 500 NA SE-01 NC
Off-lmpoundment Soils Cadmium RF-OF-T3B 29.5 4 100 TE+00 3E-01
Off-lmpoundment Soils Chromium RF-OF-T3B 20.5 1 NA 2E+01 NC
Off-Impoundment Soils Copper RF-OF-T3B 89.5 100 NA 9E-01 NC
Off-Tmpoundment Soils Lead RF-OF-T3B 812.5 50 1000 2E+01 8E-01
Off-Impoundment Soils Mercury RF-OF-T3B 3.1 35 NA 9E-02 NC
Off-lmpoundment Soils Selenium RF-OF-T3B 2.5 NA 3E+00 NC
Off-Impoundment Soils Silver RF-OF-T3B 2.5 2 NA 1E+00 NC
Off-Impoundment Soils Zine RF-OF-T3B 1,366.5 50 500 3E+01 3E+P0
Off-Impoundment Soils Arsenic RF-OF-T3C 8.6 10 100 9E-01 9E-02
Off-Impoundment Soils Lead RF-OF-T3C 53.5 50 1000 1E+00 5E-02
Off-Tmpoundment Soils Arsenic RF-OF-T3D 7.5 10 100 8E-01 8E-02
Off-Impoundment Soils Barium RF-OF-T3D 403.0 500 NA 8E-01 NC
Off-Impoundment Soils Cadmium RF-OF-T3D 1.0 4 100 3E-01 1E-02
Off-lmpoundment Soils Chromium RF-OF-T3D 213 1 NA 2E+01 NC
Off-Impoundment Soils Copper RF-OF-T3D 33.3 100 NA 3E-01 NC
Off-Impoundment Soils Lead RF-OF-T3D 53.5 50 1000 1E+00 3E-02
Off-Impoundment Soils Mercury RF-OF-T3D 0.1 35 NA 2E-03 NC
Off-Impoundment Soils Selenium RF-OF-T3D 2.5 1 NA 3E+00 NC
Off-Impoundment Soils Silver RF-OF-T3D 2.5 2 NA LE+00 NC
Off-lmpoundment Soils Zinc RF-OF-T3D 1383 30 500 3E+00 3E-01
Off-Impoundment Soils Arsenic RF-OF-T3E 6.7 10 100 7E-01 TE-02
Off-lmpoundment Soils Lead RF-OF-T3E 17.5 50 1000 4E-01 2E-02
Off-Impoundment Soils Arsenic RF-OF-T3F 7.5 10 100 7E-01 7E-02
Off-lmpoundment Soils Lead RE-OF-T3F 19.0 50 1000 4E-01 2E-02
Off-Impoundment Soils Arsenic RF-OF-T3G 6.5 10 100 7E-01 TE-02
Off-Impoundment Soils Lead RF-OF-T3G 275 50 1000 6E-01 3E-02
Off-Impoundment Soils Arsenic RF-OF-T3H 7.0 10 100 7E-01 TE-02
Off-Impoundment Soils Lead RF-OF-T3H 27.0 50 1000 SE-01 3E-02
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* Average concentration across ail depths: duplicate’split samples averaged with field samples.

APPENDIX F

Plant Hazard Quotients (HQs) for Direct Contact with Soils and Tailings

Richardson Flar Tailings Site
Screening Ecological Risk Assessment

Plant Benchmark r
(mg/kg dw) Soil HQ
Reach Parameter Station ID Cone Low High Low High
(mg 1ka)* 5 B
Off-Impoundment Soils Arsenic RF-OF-T31 9.2 10 100 9E-01 9E-02
Off-Impoundment Soils Lead RF-OF-T31 25.0 50 1000 SE-O1 3E-02
Off-Impoundment Soils Arsenic RF-OF-T3} 9.2 10 100 9E-01 9E-02
Off-Impoundment Soils Lead RF-OF-T3J 47.0 50 1000 9E-01 5E-02
Off-Impoundment Soils Arsenic SAB-1 12.0 10 100 1E+00 1E-01
Off-Impoundment Soils Lead SAB-1 98.0 50 1000 2E+00 1E-01
Off-Impoundment Soils Arsenic SAB-2 14.0 10 100 1E+00 1E-D1
Off-Impoundment Soils Lead SAB-2 135.0 50 1000 3E+00 1E-01
Off-Impoundment Soils Arsenic SAB-3 11.0 10 100 1E+00 1E-01
Off-Impoundment Soils Lead SAB-3 75.0 50 1000 2E+00 SE-02
Off-Impoundment Soils Arsenic SAB-4 12.0 10 100 1E+00 1E-01
Oft-Impoundment Soiis Lead SAB-4 144.0 50 1000 3E+00 1E-01
Off-Impoundment Soils Arsenic SAB-5 12.0 10 100 1E+00 1E-01
Off-Impoundment Soils Lead SAB-5 53.0 50 1000 1E+00 5E-02
Off-Impoundment Soils Arsenic SAB-7 30.0 10 100 SE+00 3E-01
Off-Impoundment Soils Lead SAB-7 165.0 50 1000 3E+00 2E-01
Off-Impoundnent Soils Arsenic SAB-8 23.0 10 100 2E+00 2E-01
Off-Impoundment Soils Lead SAB-8 63.0 50 1000 1E+00 6E-02
On-Impoundment Soils Arsenic RF-ON-1A 15.0 10 100 2E+00 2E-01
On-Impoundment Soils Lead RF-ON-1A 37.0 50 1000 7E-01 4E-02
On-Impoundment Soils Arsenic RF-ON-1B 9.1 10 100 9E-01 9E-02
On-Impoundment Soils Lead RF-ON-1B 44.0 50 1000 9E-01 4E-02
On-Impoundment Soils Arsenic RF-ON-1C 12.0 10 100 1E+00 1E-01
On-Impoundment Soils Lead RE-ON-1C 163.0 50 1000 3E+00 2E-01
On-Impoundment Soils Arsenic RF-ON-1D 10.0 10 100 1E+00 1E-01
On-Impoundment Soils Lead RF-ON-1D 96.0 50 1000 2E+00 1E-01
On-Impoundment Soils Arsenic RF-ON-1E 20.0 10 100 2E+00 2E-01
On-Impoundment Soils Lead RF-ON-1E 336.0 50 1000 7E+00 3E-01
On-Impoundment Soils Arsenic RF-ON-1G 121.0 10 100 1E+01 1E+00
On-Impoundment Soils Lead RF-ON-1G 3,239.0 50 1000 S6E+01 3E+00
On-Impoundment Soils Arsepic RF-ON-2A 13.0 10 100 1E+00 1E-01
On-Impoundment Soils Lead RF-ON-2A 49.0 50 1000 1E+00 SE-02
On-Impoundment Soils Arsenic RF-ON-2B 78.0 10 100 SE+00 8E-01
On-Impoundment Soils Lead RF-ON-2B 1.155.0 50 1000 2E+01 1E+00
On-Impoundment Soils Arsenic RF-ON-2C 7.8 10 100 8E-01 8E-02
On-Impoundment Soils Lead RF-ON-2C 19.0 50 1000 4E-01 2E-02
On-Impoundment Soils Arsenic RF-ON-2D 6.3 10 100 7E-01 7E-02
On-Impoundment Soils Lead RF-ON-2D 19.5 50 1000 4E-01 2E-02
On-Impoundment Soils Arsenic RF-ON-2E 44.0 10 100 4E+00 4E-01
On-Impoundment Soils Lead RF-ON-2E 904.5 50 1000 2E+01 9E-01
Oun-Impoundment Soils Arsenic RF-ON-2F 82.0 10 100 SE+00 8E-01
On-Impoundment Soils Lead RF-ON-2F 2,646.0 50 1000 SE+01 3E+00
On-Impoundment Soils Arsenic RF-ON-2G 12.0 10 100 1E+00 1E-01
On-Impoundment Soils Lead RF-ON-2G 39.0 30 1000 1E-+00 6E-02
On-Impoundment Soils Aluminum RF-ON-2H 22.600.0 50 NA SE+02 NC
On-Impoundment Soils Antimony RF-ON-2H 2.3 5 NA 5E-01 NC
On-Impoundment Soils Arsenic RF-ON-2H 3.7 10 100 4E-01 4E-02
On-Impoundment Soils Barium RF-ON-2H 206.0 500 NA 4E-01 NC
On-Impoundment Soils Cadmium RF-ON-2H 0.3 4 100 1E-01 SE-03
On-Impoundment Soils Chromium RF-ON-2H 223 1 NA 2E+01 NC
On-Impoundment Soils Copper RF-ON-2H 15.0 100 NA 2E-01 NC
On-Impoundment Soils Lead RF-ON-2H 253 50 1000 5E-01 3E-02
On-Impoundment Soils Mercury RF-ON-2H 0.1 35 NA 1E-03 NC
On-Impoundment Soils Selenium RF-ON-2H 2.5 1 NA 3E+00 NC
On-Impoundment Soils Silver RF-ON-2H 2.5 2 NA 1E+00 NC
On-Impoundment Soils Zinc RF-ON-2H 91.3 30 500 2E+00 2E-01
On-Impoundment Soils Arsenic RF-ON-3A 49.0 10 100 SE+00 SE-01
On-Impoundment Soils Barium RF-ON-3A 210.0 500 NA 4E-01 NC
On-Impoundment Soils Cadmium RF-ON-3A 6.0 4 100 2E+00 6E-02
On-lmpoundment Soils Chromium RF-ON-3A 24.0 1 NA 2E+01 NC
On-Impoundment Soils Copper RF-ON-3A 99.0 100 NA 1E+00 NC
On-Tmpoundment Soils Lead RI-ON-3A 875.0 30 1000 2E+01 9E-01
On-Impoundment Soils Mercury RF-ON-3A 0.7 35 NA 2E-02 NC
On-Impoundment Soils Selenium RF-ON-3A 2.5 I NA 3E+00 NC
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* Average concentration across ail depths: duplicate/split samples averaged with field samples.

APPENDIX F

Plant Hazard Quotients (HQs) for Direct Contact with Soils and Tailings

Richardson Flat Tailings Site
Screening Ecological Risk Assessment

Plant Benchmark R
(mg/kg dw) Soil HQ
Reach Parameter Station ID Cone Low High Low High
(mg/kg)* i

On-Impoundment Soils Silver RF-ON-3A 2.5 2 NA 1E+00 NC
On-Impoundment Soils Zine RF-ON-3A 1.010.0 50 500 2E+01 2E+00
On-Impoundment Soils Aluminum RF-ON-3B 22.400.0 50 NA 4E+02 NC
On-Impoundment Soils Antimony RF-ON-3B 2.5 5 NA SE-01 NC
On-Impoundment Soils Arsenic RF-ON-3B 36.0 10 100 4E+00 4E-01
On-Impoundment Soils Cadmium RF-ON-3B Lo 4 100 3E-01 1E-02
On-Impoundment Soils Chromium RF-ON-3B 20.0 1 NA 2E+01 NC
On-Impoundment Soils Copper RF-ON-3B 53.0 100 NA SE-01 NC
On-Impoundment Soils Lead RF-ON-3B 528.5 50 1000 1E+01 SE-01
On-Impoundment Soils Mercury RF-ON-3B 0.2 35 NA SE-03 NC
On-Impoundment Soils Selenium RF-ON-3B 2.5 1 NA 3E+00 NC
On-Impoundment Soils Silver RF-ON-3B 2.3 2 NA 1E+00 NC
On-Impoundment Soils Zinc RF-ON-3B 242.0 50 500 SE+00 SE-01
On-Impoundment Soils Arsenic RF-ON-3C 6.2 10 100 6E-01 6E-02
On-Impoundment Soils Lead RF-ON-3C 15.0 50 1000 3E-01 2E-02
On-Impoundment Soils Aluminum RF-ON-3D 17,600.0 50 NA 4E+02 NC
On-Impoundment Soils Antimony REF-ON-3D 10.0 5 NA 2E+00 NC
On-Impoundment Soils Arsenic RF-ON-3D 46.0 10 100 SE+00 SE-01
On-Impoundment Soils Barium RF-ON-3D 255.0 500 NA SE-01 NC
On-Impoundment Soils Cadmium RF-ON-3D 3.5 4 100 9E-01 4E-02
On-Impoundment Soils Chromium RF-ON-3D 24.5 1 NA 2E+01 NC
On-Impoundment Soils Copper RF-ON-3D 84.5 100 NA 8E-01 NC
On-Impoundment Soils Lead RF-ON-3D 574.5 50 1000 1E+01 6E-01
On-Impoundment Soils Mercury RF-ON-3D 1.0 35 NA 3E-02 NC
On-Impoundment Soils Selenium RF-ON-3D 2.5 1 NA 3E+00 NC
On-Impoundment Soils Silver RF-ON-3D 2.5 2 NA 1E+00 NC
Ou-Impoundment Soils Zinc RF-ON-3D 748.0 50 500 1E+01 1E+00
On-Impoundment Soils Aluminum RF-ON-3E 21.800.0 50 NA 4E+02 NC
On-Impoundment Soils Antimony RF-ON-3E 2.5 5 NA 5E-01 NC
On-Impoundment Soils Arsenic RF-ON-3E 4.0 10 100 4E-01 4E-02
On-Impoundment Soils Bartum RF-ON-3E 360.5 500 NA 7E-01 NC
On-Impoundment Soils Cadmium RF-ON-3E 03 4 100 6E-02 3E-03
On-Ilmpoundment Soils Chromium RF-ON-3E 21.7 1 NA 2E+01 NC
On-Impoundment Soils Copper RF-ON-3E 213 100 NA 2E-01 NC
On-Impoundment Soils Lead RF-ON-3E 21.0 50 1000 4E-01 2E-02
On-Impoundment Soils Mercury RF-ON-3E 0.1 35 NA 1E-03 NC
On-Impoundment Soils Selenium RF-ON-3E 2.5 1 NA 3E+00 NC
On-Impoundment Soiis Silver RF-ON-3E 2.5 2 NA 1E+00 NC
On-Impoundment Soils Zine RF-ON-3E 62.0 50 500 1E+00 1E-01
On-Impoundment Soils Arsenic RF-ON-3F 23.0 10 100 2E+00 2E-01
On-Impoundment Soils Lead RF-ON-3F 231.0 50 1000 SE+00 2E-01
On-Impoundment Soils Arsenic RF-ON-3G 12.0 10 100 L1E+00 1E-01
On-Impoundment Soils Lead RF-ON-3G 23.0 50 1000 SE-01 2E-02
On-Impoundment Soils Arsenic RF-ON-3H 7.5 10 100 8E-01 8E-02
On-Impoundment Soils Lead RF-ON-3H 25.0 50 1000 SE-01 3E-02
On-Impoundment Soils Arsenic RF-ON-31 9.0 10 100 9E-01 9E-02
On-Impoundment Soils Barium RF-ON-31 187.0 500 NA 4E-01 NC
On-Impoundment Soils Cadmium RF-ON-3I 1.0 4 100 3E-01 1E-02
On-Impoundment Soils Chromium RF-ON-31 20.0 1 NA 2E+01 NC
On-Impoundment Soils Copper RF-ON-31 25.0 100 NA 3E-01 NC
On-Impoundment Soils Lead RF-ON-31 127.0 50 1000 3E+00 1E-01
On-Impoundment Soils Mercury RF-ON-31 0.1 35 NA 1E-03 NC
On-Impoundment Soils Selenium RF-ON-31 23 1 NA 3E+00 NC
On-Impoundment Soils Silver RF-ON-31 2.5 2 NA 1E+00 NC
On-Impoundment Soils Zinc RF-ON-31 209.0 50 300 4E+00 4E-01
On-Impoundment Soils Arsenic RF-ON-4A 81.0 10 100 S8E+00 8E-01
On-Impoundment Soils Lead RF-ON-4A 1.350.0 50 1000 3E+01 1E+00
On-Impoundment Soils Arsenic RF-ON-4B 11.0 10 100 1E+00 1E-01
On-Impoundment Soils Lead RF-ON-4B 63.0 50 1000 1E+00 6E-02
On-Impoundment Soils Aluminum RF-ON-4C 18.900.0 50 NA 4E+02 NC
On-Impoundment Soils Antimony RF-ON-4C 2.3 3 NA 5E-01 NC
On-Impoundment Soils Arsenic RF-ON-4C 12.5 10 100 1E+00 1E-01
On-Impoundment Soils Barium RF-ON-4C 240.0 500 NA 5E-01 NC
On-Impoundment Soils Cadmium RF-ON-4C 2.5 100 6E-01 3E-02
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. APPENDIX F
$ _ Plant Hazard Quotients (HQs) for Direct Contact with Soils and Tailings

™ Richardson Flat Tailings Site
Screening Ecological Risk Assessment
* Average concentration across all depths; duplicate/split samples averaged with field samples.

Plant Benchmark o
(mg/kg dw) Soil HQ
Reach Parameter Station ID (m(;l/);::,)* Low High Low High
On-lmpoundment Soils Chromium RF-ON-4C 223 1 NA 2E+01 NC
On-Impoundment Soils Copper RF-ON-4C 32.5 100 NA 3E-01 NC
On-Impoundment Soils Lead RF-ON-4C 1115 50 1000 2E+00 1E-01
On-Impoundment Soils Mercury RF-ON-4C 0.5 35 Na 1E-02 NC
On-Impoundment Soils Selenium RF-ON-4C 2.5 1 NA 3E+00 NC
On-Impoundment Soils Silver RF-ON-4C 2.5 2 NA 1E+H00 NC
: On-Impoundment Soils Zinc RE-ON-4C 2225 50 500 4E+00 4E-01
" On-Impoundment Soils Aluminum RF-ON-4D 21.600.0 50 NA 4E+02 NC
On-Impoundment Soils Antimony RF-ON-4D 2.5 5 NA 5E-01 NC
On-Impoundment Sails Arsenic RF-ON-4D 6.5 10 100 7E-01 7TE-02
On-Impoundment Soils Barium RF-ON-4D 327.0 500 Na 7E-01 NC
On-Impoundment Soils Cadmium RF-ON-4D 03 4 100 6E-02 3E-03
On-Impoundment Soils Chromium RF-ON-4D 22.5 1 NA 2E+01 NC
On-Impoundment Soils Copper RF-ON-4D 28.0 100 NA 3E-01 NC
On-Impoundment Soils Lead RF-ON-4D 17.3 50 1000 4E-01 2E-02
On-Impoundment Soils Mercury RF-ON-4D 0.1 35 NA 1E-03 NC
On-Impoundment Soils Selenium RF-ON-4D 2.5 1 NA 3E+00 NC
On-Impoundment Soils Silver RF-ON-4D 2.5 2 NA 1E+00 NC
On-Impoundment Soils Zine RF-ON-4D 80.0 50 500 2E+00 2E-01
On-Impoundment Soils Arsenic RF-ON-4E 7.0 10 100 7E-01 7E-02
On-Impoundment Soils Lead RF-ON-4E 20.0 50 1000 4E-01 2E-02
On-Impoundment Soils Aluminum RF-ON-4F 21,900.0 50 NA 4E+02 NC
On-Impoundment Soils Antimony RF-ON-4F 2.5 5 NA 5E-01 NC
On-Impoundment Soils Arsenic RF-ON-4F 6.7 10 100 7E-01 TE-02
On-Impoundment Soils Barium RF-ON-4F 218.5 500 NA 4E-01 NC
* On-Impoundment Soils Cadmium RF-ON-4F 0.8 4 100 2E-01 8E-03
» On-Impoundment Soils Chromium RF-ON-4F 17.0 1 NA 2E+01 NC
On-Impoundment Soils Copper RF-ON-4F 24.7 100 NA 2E-01 NC
On-Impoundment Soils Lead RF-ON-4F 293 50 1000 6E-01 3E-02
On-Impoundment Soils Mercury RF-ON-4F 0.1 35 NA 3E-03 NC
On-Impoundment Soils Selenium RF-ON-4F 2.5 1 NA 3E+00 NC
On-Impoundment Soils Silver RF-ON-4F 2.5 2 NA 1E+00 NC
On-Impoundment Soils Zinc RF-ON-4F 1853 50 500 4E+00 4E-01
Ou-Impoundment Soils Aluminum RF-ON-4G 26,100.0 50 NA 3E+02 NC
On-Impoundment Soils Antimony RF-ON-4G 2.5 5 NA 5E-01 NC
Oun-Impoundment Soils Arsenic RF-ON-4G 6.7 10 100 7E-01 7E-02
On-Impoundment Soils Cadmium RF-ON-4G 0.3 4 100 6E-02 3E-03
On-Impoundment Soils Chromium RF-ON-4G 20.0 1 NA 2E+01 NC
On-Impoundment Soils Copper RF-ON-4G 38.0 100 NA 4E-01 NC
On-Impoundment Soils Lead RF-ON-4G 227 30 1000 SE-01 2E-02
On-Impoundment Soils Mercury RF-ON-4G 0.1 35 NA 1E-03 NC
On-Impoundment Soils Selenium RF-ON-4G 2.5 1 NA 3E+00 NC
On-Impoundment Soils Silver RF-ON-4G 2.5 2 NA 1E+00 NC
On-Impoundment Soils Zine RF-ON-4G 100.0 50 ;500 2E+00 2E-01
On-Impoundment Soils Aluminum RF-ON-4H 24,700.0 50 NA SE+02 NC
On-Impoundment Soils Antimony RF-ON-4H 2.5 5 NA SE-01 NC
On-Impoundment Soils Arsenic RF-ON-4H 7.0 10 100 7E-01 TE-02
On-Impoundment Soils Cadmium RF-ON-4H 0.3 4 100 6E-02 3E-03
' On-Impoundment Soils Chromium RF-ON-4H 24.0 1 NA 2E+01 NC
' On-lmpoundment Soils Copper RF-ON-4H 28.0 100 NA 3E-01 NC
On-Impoundment Soils Lead RF-ON-4H 29.0 50 1000 6E-01 3E-02
On-Impoundment Soils Mercury RF-ON-4H 0.1 35 NA 1E-03 NC
On-Impoundment Soils Selenium RF-ON-4H 2.5 1 NA 3E+00 NC
On-Impoundment Soils Silver RF-ON-4H 2.5 2 NA 1E+00 NC
On-lmpoundment Soils Zinc RF-ON-4H 115.0 30 300 2E+00 2E-01
On-Impoundment Soils Arsenic RF-ON-41 17.0 10 100 2E+00 2E-01
On-Impoundment Soils Lead RF-ON-41 344.0 50 1000 7E+00 3E-01
On-Impoundment Soils Arsenic RF-ON-3A 13.0 10 100 1E+00 1E-01
# On-Impoundment Soils Lead RF-ON-3A 42.0 50 1000 8E-01 4E-02
On-Impoundment Soils Aluminum RF-ON-3B 18.400.0 50 NA JE+02 NC
Oun-Impoundment Soils Antimony RF-ON-3B 2.5 3 NA S5E-01 NC
On-Impoundment Soils Arsenic RF-ON-3B 4.3 10 100 4E-01 4E-02
On-Impoundment Soils Barium RF-ON-5B 198.0 500 NA 4E-01 NC
On-lmpoundment Soils Cadmium RF-ON-3B 0.3 4 100 6E-02 3E-03
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APPENDIX F
Plant Hazard Quoetients (HQs) for Direct Contact with Soils and Tailings

Y Richardson Flat Tailings Site
Screening Ecological Risk Assessment
* Average concentration across all depths; duplicate/split samples averaged with field samples.

Plant Benchmark .
(mg/kg dw) Soil HQ
. Conc ) )
Reach Parameter Station ID Low High Low High
(mg/kg)* i b
On-Impoundment Soils Chromium RF-ON-5B 20.5 1 NA 2E+01 NC
On-lmpoundment Soils Copper RF-ON-5B 23.0 100 NA 2E-01 NC
On-Impoundment Soils Lead RF-ON-5B 215 50 1000 4E-01 2E-02
On-Impoundment Soils Mercury RF-ON-5B 0.1 33 NA 1E-03 NC
On-Impoundment Soils Selenium RF-ON-5B 2.5 1 NA 3E+00 NC
On-Impoundment Soils Silver RF-ON-3B 2.5 2 NA 1E+H00 NC
On-Impoundment Soils Zine RF-ON-5B 66.0 50 500 1E+00 1E-01
On-Impoundment Soils Arsenic RF-ON-5C 15.0 10 100 2E+00 2E-01
On-Impoundment Soils Lead RF-ON-5C 159.0 50 1000 3E+00 2E-01
On-Impoundment Soils Aluminum RF-ON-5D 26.100.0 50 NA SE+02 NC
On-Impoundment Soils Antimony RF-ON-5D 2.5 5 Na 5E-01 NC
On-Impoundment Soils Arsenic RI-ON-5D 5.0 10 100 SE-01 5E-02
On-Impoundment Soils Barium RF-ON-5D 175.0 500 NA 4E-01 NC
On-Impoundment Soils Cadmium RF-ON-5D 0.3 4 100 6E-02 3E-03
On-Impoundment Soils Chromium RF-ON-5D 36.0 1 NA 4E+01 NC
On-Impoundment Soils Copper RF-ON-5D 26.0 100 NA 3E-01 NC
On-Impoundment Soils Lead RF-ON-5D 23.0 50 1000 5E-01 2E-02
On-Impoundment Soils Mercury RF-ON-3D 0.1 35 NA 1E-03 NC
On-Impoundment Soils Selenium RF-ON-5D 2.5 1 NA 3E+00 NC
On-Impoundment Soils Silver RF-ON-5D 2.5 2 NA 1E+00 NC
On-Impoundment Soils Zinc RF-ON-35D 375 50 500 2E+00 2E-01
On-Impoundment Soils Arsenic RF-ON-SE 2.5 10 100 3E-01 3E-02
On-Impoundment Soils Lead RF-ON-SE 15.0 50 1000 3E-01 2E-02
On-Impoundment Soils Arsenic RF-ON-5F 12.0 10 100 1E+00 1E-01
On-Impoundment Soils Lead RF-ON-5F 25.0 50 1000 SE-01 3E-02
Y On-Impoundment Soils Arsenic RF-ON-5G 20.0 10 100 2E+00 2E-01
. On-Impoundment Soils Lead RI--ON-5G 333.0 50 1000 TE+00 3E-01
On-Impoundment Soils Arsenic RF-ON-5H 9.2 10 100 9E-01 9E-02
On-Impoundment Soils Lead RF-ON-5H 52.0 50 1000 1E+H00 SE-02
On-Impoundment Soils Arsenic RF-ON-6D 17.0 10 100 2E+00 2E-01
On-Impoundment Soils Lead RF-ON-6D 135.0 30 1000 3E+00 1E-01
Site Tailings Aluminum RF-TA-TP1 2,260.0 50 NA SE+01 NC
Site Tailings Antimony RF-TA-TP1 50.7 5 NA 1E+01 NC
Site Tailings Arsenic RF-TA-TP1 219.0 10 100 2E+01 2E+00
Site Tailings Cadmium RF-TA-TP1 273 4 100 7E+00 3E-01
Site Tailings Chromium RF-TA-TP1 8.6 1 NA 9E+00 NC
Site Tailings Copper RF-TA-TP1 522.2 160 NA SE+00 NC
Site Tailings Lead RF-TA-TP1 43283 50 1000 9E+01 1E+00
Site Tailings Mercury RF-TA-TP1 0.5 35 NA 1E-02 NC
Site Tailings Selenium RF-TA-TP1 4.7 1 NA SE+00 NC
Site Tailings Silver RF-TA-TP1 18.5 2 NA 9E+00 NC
Site Tailings Zinc RF-TA-TP1 5,136.7 50 500 1E+02 1E+01
Site Tailings Aluminum RF-TA-TP2 3,986.7 50 NA 8E+01 NC
Site Tailings Antimony RF-TA-TP2 174.9 5 NA 3E+01 NC
Site Tailings Arsenic RF-TA-TP2 308.9 10 100 3E+01 3E+00
Site Tailings Cadmium RF-TA-TP2 42.6 4 100 1E+01 4E-01
Site Tailings Chromium RF-TA-TP2 303 1 NA 3E+01 NC
Site Tailings Copper RF-TA-TP2 475.1 100 NA SE+00 NC
Site Tailings Lead RF-TA-TP2 5,5083 50 1000 1E+02 6E+00
Site Tailings Mercury RF-TA-TP2 4.0 35 NA 1E-01 NC
Site Tailings Selenium RF-TA-TP2 10.7 1 NA 1E+01 NC
Site Tailings Silver RF-TA-TP2 40.8 2 NA 2E+01 NC
Site Tailings Zine RF-TA-TP2 7.190.8 50 500 1E+02 1E+01
Site Tailings Aluminum RF-TA-TP3 1.987.2 50 NA 4E+01 NC
Site Tailings Antimony RF-TA-TP3 107.7 5 NA 2E+01 NC
Site Tailings Arsenic RF-TA-TP3 2243 10 100 2E+01 2E+00
Site Tailings Cadmium RF-TA-TP3 © 338 4 100 SE+00 3E-01
Site Tailings Chromium RF-TA-TP3 18.2 1 NA 2E+01 NC
i Site Tailings Copper RF-TA-TP3 253.5 100 NA SE+00 NC
Site Tailings Lead RF-TA-TP3 3.796.7 50 1000 SE+01 JE+00
Site Tailings Mercury RF-TA-TP3 16.0 35 NA SE-01 NC
Site Tailings Selenium RF-TA-TP3 113 1 NA 1E+01 NC
Site Tatlings Silver RF-TA-TP3 23.8 2 NA 1E+01 NC
Site Tailings Zinc RF-TA-TP3 5,865.0 50 500 1E+02 1E+01
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APPENDIX F

Plant Hazard Quotients (HQs) for Direct Contact with Soils and Tailings

Richardson Flat Tailings Site
Screening Ecological Risk Assessment
* Average concentration across all depths: duplicatessplit samples averaged with field samples.

Plant Benchmark

Plant Risk_Soit Distrio rev.xls: HQ Cales

Aeanna

Pame T AFQ

(mg/kg dw) Soit HQ
Reach Parameter Station ID Cone Low High Low High
(mg/kg)* ° -
Site Tailings Aluminum RF-TSDD-GLS50 13377.8 50 NA 3E+02 NC
Site Tailings Antimony RF-TSDD-GL50 125.5 5 NA 3E+01 NC
Site Tailings Arsenic RF-TSDD-GL50 197.4 10 100 2E+01 2E+00
Site Tailings Cadmium RF-TSDD-GL50 28.8 4 100 TE+00 3E-01
Site Tailings Chromium RF-TSDD-GL50 225 1 NA 2E+01 NC
Site Tailings Copper RF-TSDD-GLS50 3113 100 NA 3E+00 NC
Site Tailings Lead RF-TSDD-GL50 4,059.8 50 1000 S8E+01 | 4E+00
Site Tailings Mercury RF-TSDD-GL50 2.8 35 NA 8E-02 NC
Site Tailings Selenium RF-TSDD-GL50 4.1 1 NA 4E+00 NC
Site Tailings Silver RF-TSDD-GL50 26.0 2 NA 1E+01 NC
Site Tailings Zinc RF-TSDD-GL50 5.728.8 50 500 1E+02 | 1E+0!
Site Tailings Aluminum RF-TSDD-GL52 14,027.0 50 NA 3E+02 NC
Site Tailings Antimony RF-TSDD-GLS2 253.8 S NA SE+01 NC
Site Tailings Arsenic RF-TSDD-GLS52 3218 10 100 3E+01 3E+00
Site Tailings Cadmium RF-TSDD-GL52 51.1 4 100 1E+01 SE-01
Site Tailings Chromium RF-TSDD-GL52 27.5 1 NA 3E+01 NC
Site Tailings Copper RF-TSDD-GLS52 620.0 100 NA 6E+00 NC
Site Tailings Lead RF-TSDD-GL52 10.699.5 50 1000 2E+02 | 1E+01
Site Tailings Mercury RF-TSDD-GLS52 5.5 35 NA 2E-01 NC
Site Tailings Selenium RF-TSDD-GL52 11.3 1 NA 1E+01 NC
Site Tailings Silver RF-TSDD-GL52 39.8 2 NA 2E+01 NC
Site Tailings Zinc RF-TSDD-GLS2 7,818.5 50 500 2E+02 | 2E+01
Site Tailings Aluminum RF-TSDD-GL53 16,151.5 50 NA 3E+02 NC
Site Tailings Antimony RF-TSDD-GL33 212.8 5 NA 4E+01 NC
Site Tailings Arsenic RF-TSDD-GLS53 319.7 10 100 3E+01 3E+00
Site Tailings Cadmium RF-TSDD-GL53 56.9 4 100 1E+01 6E-01
Site Tailings Chromium RF-TSDD-GLS53 29.5 1 NA 3E+01 NC
Site Tailings Copper RF-TSDD-GL33 678.5 100 NA 7E+00 NC
Site Tailings Lead RF-TSDD-GL53 10,533.5 50 1000 2E+02 | 1E+0I1
Site Tailings Mercury RF-TSDD-GL33 10.6 35 NA 3E-01 NC
Site Tailings Selenium RF-TSDD-GLS53 133 1 NA 1E+01 NC
Site Tailings Silver RF-TSDD-GLS3 613 2 NA 3E+01 NC
Site Tailings Zinc RF-TSDD-GLS3 9.420.0 50 500 2E+02 | 2E+0!
Site Tailings Aluminum RF-TSDD-GL56 11,442.5 50 NA 2E+02 NC
Site Tailings Antimony RF-TSDD-GL56 89.2 5 NA 2E+01 NC
Site Tailings Arsenic RF-TSDD-GLS56 136.3 10 100 1E+01 1E+H00
Site Tailings Cadmium RF-TSDD-GL56 233 4 100 6E+00 2E-01
Site Tailings Chromium RF-TSDD-GL56 215 1 NA 2E+01 NC
Site Tailings Copper RF-TSDD-GL36 247.5 100 NA 2E+00 NC
Site Tailings Lead RF-TSDD-GLS56 2.897.5 50 1000 6E+01 3E+00
Site Tailings Mercury RF-TSDD-GLS6 1.8 35 NA SE-02 NC
Site Tailings Selenium RF-TSDD-GL56 2.3 1 NA 3E+00 NC
Site Tailings Silver RF-TSDD-GL56 203 2 NA 1E+01 NC
Site Tailings Zinc RF-TSDD-GL36 4,518.5 50 500 9E+01 9E+00
Site Tailings Aluminum RF-TSDD-GL38 14.787.5 30 NA 3E+02 NC
Site Tailings Antimony RF-TSDD-GL58 583 5 NA 1E+01 NC
Site Tailings Arsenic RF-TSDD-GL58 144.0 10 100 1E+01 1E+00
Site Tailings Cadmium RF-TSDD-GLS8 22.7 4 100 6E+00 2E-01
Site Tailings Chromium RF-TSDD-GLS58 21.0 1 NA 2E+01 NC
Site Tailings Copper RF-TSDD-GLS8 168.5 100 NA 2E+00 NC
Site Tailings Lead RF-TSDD-GLS8 2,622.0 50 1000 SE+01 3E+00
Site Tailings Mercury RF-TSDD-GLS58 2.6 35 NA TE-02 NC
Site Tailings Selenium RF-TSDD-GL358 113 1 NA 1E+01 NC
Site Tailings Silver RF-TSDD-GL38 158.3 2 NA SE+00 NC
Site Tailings Zine RF-TSDD-GLS8 3.378.0 50 500 TE+01 7E+00
Site Tailings Aluminum RF-TSDD-GL35% 13.622.0 30 NA 3E+02 NC
Site Tailings Antimony RF-TSDD-GL39 168.3 5 NA 3E+01 NC
Site Tailings Arsenic RF-TSDD-GL39 219.0 10 100 2E+01 2E+00
Site Tailings Cadmium RF-TSDD-GL39 24.0 4 100 6E+00 2E-01
Site Tailings Chromium RF-TSDD-GL39 24.0 1 NA 2E+01 NC
Site Tailings Copper RF-TSDD-GL39 418.5 100 NA 4E+00 NC
Site Tailings Lead RF-TSDD-GL39 3.834.3 50 1000 SE+01 4E+00
Site Tailings Mercury RF-TSDD-GLS59 13.6 35 NA 4E-01 NC
Site Tailings Selenium RF-TSDD-GL59 6.1 1 NA 6E+00 NC
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APPENDIX ¥

Plant Hazard Quotients (HQs) for Direct Contact with Soils and Tailings

Richardson Flat Tailings Sire
Screening Ecological Risk Assessment
* Average concentration across all depths: duplicate/split samples averaged with field samples.

Plant Benchmark

(mg/kg dw) Seil HQ
Reach Parameter Station ID Conc Low High Low High
(mg/kg)* il -
Site Tailings Silver RF-TSDD-GL359 22.8 2 NaA 1E+01 NC
Site Tailings Zinc RF-TSDD-GL39 5.462.0 50 500 1E+02 1E+01
Site Tailings Aluminum RF-TSDD-GL62 17,379.5 50 NA 3E+02 NC
Site Tailings Antimony . RF-TSDD-GL62 453 5 NA 9E+00 NC
Site Tailings Arsenic RF-TSDD-GL62 99.6 10 100 1E+01 1E+00
Site Tailings Cadmium RF-TSDD-GL62 20.1 4 100 SE+00 2E-01
Site Tailings Chromium RF-TSDD-GL62 225 1 NA 2E+01 NC
Site Tailings Copper RF-TSDD-GL62 126.5 100 NA 1E+00 NC
Site Tailings Lead RF-TSDD-GL62 1.572.0 50 1000 3E+01 2E+00
Site Tailings Mercury RF-TSDD-GL62 0.7 35 NA 2E-02 NC
Site Tailings Selenium RF-TSDD-GL62 5.9 1 NA 6E+00 NC
Site Tailings Silver RF-TSDD-GL62 11.3 2 NA 6E+00 NC
Site Tailings Zinc RF-TSDD-GL62 2981.0 50 500 6E+01 6E+00

DPrve ¥ AFR
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APPENDIX G
Soil Invertebrate Hazard Quotients (HQs) for Direct Contact with Soils and Tailings

Richardson Flat Tailings Site
Screening Ecological Risk Assessinent

* Average concentration across all depths; duplicate/spiit samples averaged with Held samples.

Soil Invertebrate .
Benchmark (mg/kg dw) Soil HQ

Reach Station ID Parameter | Conc* (mg/kg) Low High Low High
Background Soils RF-BG-BG1 Arsenic 11.0 20 100 6E-01 1E-O1L
Background Soils RF-BG-BG1 Lead 47.0 140 900 3E-01 5E-02
Background Soils RF-BG-BG 10 Arsenic | 7.0 20 100 4E-01 7E-02

Background Soils RF-BG-BG10 Barium 220.0 3000 NA 7E-02 NC
Background Soils RF-BG-BG10 Cadmium 0.3 1.6 20 2E-01 1E-02
Background Soils RF-BG-BG10 | Chromium 22,5 0.4 100 6E-+01 2E-01
Background Soils RF-BG-BG10 Copper 15.5 40 150 4E-01 1E-01
Background Soils RF-BG-BG10 Lead 30.5 140 900 2E-01 3E-02
Background Soils RF-BG-BG10 Mercury 0.1 0.1 30 5E-01 2E-03
Background Soils RF-BG-BG10 Selenium 2.5 2 100 1LE+00 3E-02

Background Soils RF-BG-BG10 Silver 2.5 50 NA SE-02 NC
Background Soils RF-BG-BG10 Zinc 93.0 100 600 9E-01 2E-01
Background Soils RF-BG-BG2 Arsenic 8.1 20 100 4E-01 8E-02
Background Soils RF-BG-BG2 Lead 26.0 140 500 2E-01 3E-02
Background Soils RF-BG-BG3 Arsenic 8.6 20 100 4E-01 9E-02
Background Soils RF-BG-BG3 Lead 22.0 140 900 2E-01 2E-02
Background Soils RF-BG-BG4 Arsenic 9.2 20 100 5E-01 9E-02
Background Seils RF-BG-BG4 Lead 25.0 140 900 2E-01 3E-02
Background Soils RF-BG-BGS5 Arsenic 11.0 20 100 6E-01 1E-01
Background Soils RF-BG-BGS Lead 43.0 140 900 3E-01 SE-02
Background Soils RF-BG-BG6 Arsenic 7.0 20 100 4E-01 7E-02
Background Soils RF-BG-BG6 Lead 30.0 140 900 2E-0! 3E-02
Background Soils RF-BG-BG7 Arsenic 6.9 20 100 3E-01 7E-02
Background Soils RF-BG-BG7 Lead 25.0 140 900 2E-01 3E-02
Background Soils RF-BG-BGS Arsenic 14.0 20 100 7E-01 1E-01

Background Soils RF-BG-BGS8 Barium 265.0 3000 NA 9E-02 NC
Background Soils RF-BG-BGS8 Cadmium 1.0 1.6 20 6E-01 SE-02
Background Soils RF-BG-BGS Chromium 20.0 0.4 100 SE+01 2E-01
Background Soils RF-BG-BGS8 Copper 29.0 40 150 7E-01 2E-01
Background Soils RF-BG-BG8 Lead 84.0 140 900 6E-01 9E-02
Background Soils RF-BG-BG8 Mercury 0.2 0.1 30 2E+00 SE-03
Background Soils RF-BG-BGS8 Selenium 2.5 2 100 1E+00 3E-02

Background Soils RF-BG-BGS Silver 2.5 50 NA SE-02 NC
Background Soils RF-BG-BGS8 Zinc 127.0 100 600 1E+00 2E-01
Background Soils RF-BG-BG9 Arsenic 6.7 20 100 3E-01 TE-02
Background Soils RF-BG-BG9 Lead 98.0 140 900 7E-01 1E-01
Off-Impoundment Soils RF-OF-TIA Arsenic 26.0 20 100 LE+00 3E-01
Off-Impoundment Soils RF-OF-T1A Lead 470.5 140 900 3E+00 SE-01
Off-Impoundment Soils RF-OF-T1B Arsenic 11.0 20 100 6E-01 IE-01
Off-Impoundment Soils RF-OF-T1B Lead 101.0 140 900 TE-OL 1E-01
Off-Impoundment Soils RF-OF-TIC Arsenic 8.5 20 100 4E-01 9E-02

Off-Impoundment Soils RF-OF-TIC Barium 193.5 3000 NA 6E-02 NC
Off-Impoundment Soils RF-OF-TIC Cadmium 1.0 1.6 20 6E-01 SE-02
Off-Impoundment Soils RF-OF-TIC Chromium 21.5 0.4 100 SE+01 2E-01
Off-Impoundment Soils RF-OF-TIC Copper 24.0 40 150 6E-01 2E-01
Off-Impoundment Soils RF-OF-TIC Lead 77.0 140 900 6E-01 9E-02
Off-Impoundment Soils RF-OF-TIC Mercury 0.1 0.1 30 SE-01 2E-03
Off-Impoundment Soils RF-OF-T1C Selenium 25 2 100 LE+00 3E-02

Off-Impoundment Soils RF-OF-TIC Silver 2.3 50 NA SE-02 NC
Off-Impoundment Soils RF-OF-TIC Zinc 145.0 100 600 1E+00 2E-01
Off-lmpoundment Soils RF-OF-TID Arsenic 8.5 20 100 4E-01 8E-02
Off-lmpoundment Soils RF-OF-TID Lead 76.0 140 900 SE-01 8E-02
Off-Impoundment Soils RF-OF-TIE Arsenic 9.1 20 100 SE-01 9E-02
Off-Impoundment Soils RF-OF-TIE Lead 55.3 140 900 4E-01 6E-02
Off-Impoundment Soils RF-OF-TIF Arsenic 10.5 20 100 SE-01 1E-01
Off-Impoundment Soils RF-OF-TIF Lead 64.5 140 900 5E-01 7E-02
Off-Impoundment Soils RF-OF-T1G Arsenic 9.2 20 100 3E-01 9E-02
Off-Impoundment Soils RF-OF-T1G Lead 46.5 140 900 3E-01 SE-02
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Soil Invertebrate Hazard Quotients (HQs) for Direct Contact with Soils and Tailings

; > Richardson Flat Tailings Site
: Screening Ecological Risk Assessment
* Average concentration across all depths; duplicate/split samples averaged with field samples.
Soil Invertebrate .
Benchmark (mg/kg dw) Soll HQ
Reach Station ID Parameter | Conc* (mg/kg) Low High Low High
Off-Impoundment Soils RF-OF-T1H Arsenic 10.0 20 100 SE-01 1E-01
Off-Impoundment Soils RF-OF-T1H Lead 32.5 140 900 2E-01 4E-02
Off-Impoundment Soils RF-OF-T2A Arsenic 37.0 20 100 2E+00 4E-01
Off-Impoundment Soils RF-OF-T2A Lead 471.0 140 900 SE+H00 5E-01
Off-Impoundment Soils RF-OF-T2B Arsenic 13.0 20 100 7E-01 1E-01
Off-Impoundment Soils RF-OF-T2B Lead 120.5 140 900 9E-01 1E-01
Off-Impoundment Soils RF-OF-T2C Arsenic 129.0 20 100 6E+00 1E+00
Off-Impoundment Soils RF-OF-T2C Lead 3.308.0 140 900 2E+01 4E+00
Off-Impoundment Soils RF-OF-T2D Arsenic 279.5 20 100 1E+01 3E+00
Off-Impoundment Soils RF-OF-T2D Lead 6,070.0 140 900 4E+01 TE+00
Off-Impoundment Soils RF-OF-T2E Arsenic 245.5 20 100 1E+01 2E+00
Off-Impoundment Soils RF-OF-T2E Lead 5,179.5 140 900 4E+01 6E+00
Off-Impoundment Soils RF-OF-T2F Arsenic 11.3 20 100 6E-01 1E-01
Off-Impoundment Soils RF-OF-T2F Barium 233.8 3000 NA 8E-02 NC
Off-Impoundment Soils RF-OF-T2F Cadmium 0.9 1.6 20 5E-01 4E-02
Off-Impoundment Soils RF-OF-T2F Chromium 21.5 0.4 100 SE+01 2E-01
Off-Impoundment Soils RF-OF-T2F Copper 303 40 150 8E-01 2E-01
Off-Impoundment Soils RF-OF-T2F Lead 112.5 140 900 8E-01 1E-01
Off-Impoundment Soils RF-OF-T2F Mercury 0.1 0.1 30 S5E-01 2E-03
Off-Impoundment Soils RF-OF-T2F Selenium 2.5 2 100 1E+00 3E-02
Off-Impoundment Soils RF-OF-T2F Silver 2.5 50 NA SE-02 NC
Off-Impoundment Soils RF-OF-T2F Zinc 178.3 100 600 2E+00 3E-01
Off-Impoundment Soils RF-OF-T2G Arsenic 7.6 20 100 4E-01 8E-02
» Off-Impoundment Soils RF-OF-T2G Lead 19.5 140 900 LE-01 2E-02
Off-Impoundment Soils RF-OF-T2H Arsenic 8.0 20 100 4E-01 8E-02
Off-Impoundment Soils RF-OF-T2ZH Barium 303.0 3000 NA 1E-01 NC
Off-Impoundment Soils RF-OF-T2H Cadmium 0.6 1.6 20 4E-01 3E-02
Off-Impoundment Soils RF-OF-T2H Chromium 30.5 0.4 100 8E+01 3E-01
Off-Impoundment Soils RF-OF-T2H Copper 24.0 40 150 6E-01 2E-01
Off-Impoundment Soils RF-OF-T2H Lead 48.0 140 900 3E-01 SE-02
Off-Impoundment Soils RF-OF-T2H Mercury 0.1 0.1 30 SE-01 2E-03
Off-Impoundment Soils RF-OF-T2H Selenium 2.5 2 100 1E+00 3E-02
Off-Impoundment Soils RF-OF-T2H Silver 2.5 50 NA SE-02 NC
Off-Impoundment Soils RF-OF-T2H Zinc 93.0 100 600 9E-01 2E-01
Off-Impoundment Soils RF-OF-T21 Arsenic 7.4 20 100 4E-01 7E-02
Off-Impoundment Soils RF-OF-T21 Lead 46.5 140 900 3E-01 5E-02
Off-Impoundment Soils RF-OF-T2] Arsenic 8.5 20 100 4E-01 9E-02
Off-Impoundment Soils RF-OF-T2J Lead 39.5 140 900 3E-01 4E-02
Off-Impoundment Soils RF-OF-T3A Arsenic 3 20 100 SE-01 9E-02
Off-Impoundment Soils RF-OF-T3A Lead 55.0 140 900 4E-01 6E-02
Off-Impoundment Soils RF-OF-T3B Arsenic 37.0 20 100 2E+00 4E-01
Off-Impoundment Soils RF-OF-T3B Barium 225.5 3000 NA 8E-02 NC
Off-Impoundment Soils RF-OF-T3B Cadmium 29.5 1.6 20 2E+01 {E+00
Off-Impoundment Soils RF-OF-T3B Chromium 20.3 0.4 100 SE+01 2E-01
Off-Impoundment Soils RF-OF-T3B Copper 39.5 40 150 2E+00 6E-01
Off-Impoundment Soils RF-OF-T3B Lead 312.5 140 900 6E+00 9E-01
Off-Impoundment Soils RF-OF-T3B Mercury 3.1 0.1 30 3E+01 1E-01
Off-Impoundment Soils RF-OF-T3B Selenium 2.5 2 100 1E+00 3E-02
Off-Impoundment Soils RF-OF-T3B Silver 2.5 50 NA SE-02 NC
Otf-Impoundment Soils RF-OF-T3B Zinc 1.366.3 100 600 1E+01 2EH00
Off-Impoundment Soils RF-OF-T3C Arsenic 8.6 20 100 4E-01 9E-02
Off-lmpoundment Soils RF-OF-T3C Lead 53.3 140 900 4E-01 6E-02
Off-Impoundment Soils RF-OF-T3D Arsenic 7.5 20 100 4E-01 8E-02
Off-Impoundment Soils RF-OF-T3D Barium 403.0 3000 NA 1E-01 NC
# Otf-Impoundment Soils RF-OF-T3D Cadmium 1.0 1.6 20 6E-01 SE-02
Off-Impoundment Soils RF-OF-T3D Chromium 21.3 0.4 100 SE+01 2E-01
Off-Impoundment Soils RF-OF-T3D Copper 333 40 150 8E-01 2E-01
Off-Impoundment Soils RF-OF-T3D Lead 535 140 900 4E-01 6E-02
Off-lmpoundment Soils RF-OF-T3D Mercury 0.1 0.1 30 8E-01 3E-03
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Soil Invertebrate Hazard Quotients (HQs) for Direct Contact with Soils and Tailings

' Richardson Flat Tailings Site
Screening Ecological Risk Assessment

* Average concentration across all depths; duplicate/split samples averaged with field samples.
Soil Invertebrate .
Benchmark (mg/kg dw) Soil HQ

Reach Station ID Parameter | Conc* (mg/kg) Low High Low High
Off-Impoundment Soils RF-OF-T3D Selenium 2.5 2 100 1E+00 3E-02

Off-Impoundment Soils RF-OF-T3D Silver 2.5 50 NA SE-02 NC
Otf-Impoundment Soils RF-OF-T3D Zinc 138.3 100 600 1E+00 2E-01
Off-Impoundment Soils RF-OF-T3E Arsenic 6.7 20 100 3E-01 7E-02
Off-Impoundment Soils RF-OF-T3E Lead 17.5 140 900 1E-01 2E-02
Off-Impoundment Soils RF-OF-T3F Arsenic 7.5 20 100 4E-01 7E-02
Off-Impoundment Soils RF-OF-T3F Lead 19.0 140 900 1E-01 2E-02
Off-Impoundment Soils RF-OF-T3G Arsenic 6.5 20 100 3E-01 7E-02
Off-Impoundment Soils RF-OF-T3G Lead 27.5 140 900 2E-01 3E-02
Off-Impoundment Soils RF-OF-T3H Arsenic 7.0 20 100 3E-01 7TE-02
Off-Impoundment Soils RF-OF-T3H Lead 27.0 140 900 2E-01 3E-02
Off-Impoundment Soils RF-OF-T31 Arsenic 9.2 20 100 5E-01 9E-02
Off-Impoundment Soils RF-OF-T31 Lead 25.0 140 900 2E-01 3E-02
Off-Impoundment Soils RF-OF-T3J Arsenic 9.2 20 100 SE-01 9E-02
Otf-Impoundment Soils RF-OF-T3J Lead 47.0 140 900 3E-01 SE-02
Off-Impoundment Soils SAB-1 Arsenic 12.0 20 100 6E-01 1E-01
Off-Impoundment Soils SAB-1 Lead 98.0 140 900 7E-01 1E-01
Off-Impoundment Soils SAB-2 Arsenic 14.0 20 100 7E-01 1E-01
Off-Impoundment Soils SAB-2 Lead 135.0 140 900 1E+00 2E-01
Off-Impoundment Soils SAB-3 Arsenic 11.0 20 100 6E-01 1E-0}
Off-Impoundment Soils SAB-3 Lead 75.0 140 900 5E-01 8E-02
Off-Impoundment Soils SAB-4 Arsenic 12.0 20 100 6E-01 1E-01
Off-Impoundment Soils SAB-4 Lead 144.0 140 200 1E+00 2E-01
kY Off-Impoundment Soils SAB-5 Arsenic 12.0 20 100 6E-01 1E-01
Off-Impoundment Soils SAB-5 Lead 53.0 140 900 4E-01 6E-02
Off-Impoundment Soils SAB-7 Arsenic 30.0 20 100 2E+00 3E-01
Off-Impoundment Soils SAB-7 Lead 165.0 140 900 1E+00 2E-01
Off-Impoundment Soils SAB-8 Arsenic 23.0 20 100 {E+00 2E-01
Off-Impoundment Soils SAB-8 Lead 63.0 140 900 SE-01 7E-02
On-Impoundment Soils RF-ON-1A Arsenic 15.0 20 100 SE-01 2E-01
On-linpoundment Soils RF-ON-1A Lead 37.0 140 900 3E-01 4E-02
On-Impoundment Soils RF-ON-IB Arsenic 9.1 20 100 5E-01 9E-02
On-Impoundment Soils RF-ON-1B Lead 44.0 140 900 3E-01 SE-02
On-Impoundment Soils RF-ON-1C Arsenic 12.0 20 100 6E-01 1E-01
On-Impoundment Soils RF-ON-1C Lead 163.0 140 900 1E+00 2E-01
On-Impoundment Soils RF-ON-1D Arsenic 10.0 20 100 SE-01 1E-0f
On-Impoundment Soils RF-ON-1D Lead 96.0 140 900 7E-01 1E-01
On-Impoundment Soils RF-ON-1E Arsenic 20.0 20 100 1E+00 2E-01
On-Impoundment Soils RF-ON-1E Lead 336.0 140 900 2E+00 4E-01
On-Impoundment Soils RF-ON-1G Arsenic 121.0 20 100 6E+00 1E+00
' On-Impoundment Soils RF-ON-1G Lead 3.239.0 140 900 2E+01 4E+00
On-Impoundment Soils RF-ON-2A ATrsenic 13.0 20 100 7E-01 IE-01
On-Impoundment Soils RF-ON-2A Lead 49.0 140 900 4E-0! SE-02
On-Impoundment Soils RF-ON-2B Arsenic 78.0 20 100 4E+00 S8E-01
On-Impoundment Soils RF-ON-2B Lead 1.155.0 140 900 SE+00 LE+00
On-Impoundment Soils RF-ON-2C Arsenic 7.8 20 100 4E-01 SE-02
On-Impoundment Soils RF-ON-2C Lead 19.0 140 900 1E-01 2E-02
On-Impoundment Soils RF-ON-2D Arsenic 6.8 20 100 3E-01 7E-02
On-Impoundment Soils RF-ON-2D Lead 19.5 140 900 1E-01 2E-02
On-Impoundment Soils RF-ON-2E Arsenic 44.0 20 100 2E+00 4E-01
On-Impoundment Soils RF-ON-2E Lead 904.5 140 900 6E+00 1E+00
On-Impoundment Soils RF-ON-2F Arsenic 82.0 20 100 4E+00 8E-01
On-Impoundment Soils RF-ON-2F Lead 2,646.0 140 900 2E+01 SEHO
On-Impoundment Soils RF-ON-2G Arsenic 12.0 20 100 6E-01 1E-01
On-Impoundment Soils RF-ON-2G Lead 59.0 140 900 4E-01 7E-02

On-Impoundment Soils RF-ON-2H Aluminum 22.600.0 600 NA 4E+01 NC

On-Impoundment Soils RF-ON-2H Antimony 2.3 NA NA NC NC
On-Impoundment Soils RF-ON-2H Arsenic 3.7 20 100 2E-01 4E-02

On-Impoundment Soils RF-ON-2H Barium 206.0 3000 NA 7E-02 NC
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DRAFT

Soil Invertebrate Hazard Quotients (HQs) for Direct Contact with Soils and Tailings

Richardson Flat Tailings Site
Screening Ecological Risk Assessment

* Average concentration across all depths; duplicate/split samples averaged with field samples.
Soil Invertebrate .
Benchmark (mg/kg dw) Soil HQ

Reach Station 1D Parameter | Conc* (mg/kg) Low High Low High
On-lmpoundment Soils RF-ON-2H Cadmium 0.5 1.6 20 3E-01 3E-02
On-Impoundment Soils RF-ON-2H Chromium 223 0.4 100 6E+01 2E-01
On-Impoundment Soils RF-ON-2H Copper 15.0 40 150 4E-01 1E-01
On-Impoundment Soils RF-ON-2H Lead 253 140 900 2E-01 3E-02
On-Impoundment Soils RF-ON-2H Mercury 0.1 0.1 30 SE-01 2E-03
On-Impoundment Soils RF-ON-2H Selenium 2.5 2 100 LE+00 3E-02
On-Impoundment Soils RF-ON-2H Silver 2.5 50 NA SE-02 NC
On-Impoundment Soils RF-ON-2H Zinc 91.3 100 600 9E-01 2E-01
On-lmpoundment Soils RF-ON-3A Arsenic 49.0 20 100 2E+00 SE-01
On-Impoundment Soils RF-ON-3A Barium 210.0 3000 NA 7E-02 NC
On-Impoundment Soils RF-ON-3A Cadmium 6.0 1.6 20 4E+00 3E-01
On-Impoundment Soils RF-ON-3A Chromium 24.0 0.4 100 6E+01 2E-01
On-Impoundment Soils RF-ON-3A Copper 99.0 40 150 2E+00 7E-01
On-Impoundment Soils RF-ON-3A Lead 875.0 140 900 6E+00 1E+00
On-Impoundment Soils RF-ON-3A Mercury 0.7 0.1 30 TE+00 2E-02
On-Iimpoundment Soils RF-ON-3A Selenium 2.5 2 100 1E+00 3E-02
On-Impoundment Soils RF-ON-3A Silver 2.5 50 NA SE-02 NC
On-Impoundment Soils RF-ON-3A Zinc 1,010.0 100 600 1E+01 2E+H00
On-Impoundment Soils RF-ON-3B Aluminum 22.400.0 600 NA 4E+01 NC
On-Impoundment Soils RF-ON-3B Antimony 2.5 NA NA NC NC
On-Impoundment Soils RF-ON-3B Arsenic 36.0 20 100 2E+H00 4E-01
On-lmpoundment Soils RF-ON-3B Cadmium 1.0 1.6 20 6E-01 SE-02
On-Impoundment Soils RF-ON-3B Chromium 20.0 0.4 100 SE+01 2E-01
On-lmpoundment Soils RF-ON-3B Copper 53.0 40 150 1E+00 4E-01
On-Impoundment Soils RF-ON-3B Lead 528.5 140 900 4E+00 6E-01
On-Impoundment Soils RF-ON-3B Mercury 0.2 0.1 30 2E+00 SE-03
On-Impoundment Soils RF-ON-3B Selenium 2.5 2 100 1E+00 3E-02
On-Impoundment Soils RF-ON-3B Silver 2.5 50 NA SE-02 NC
On-Impoundment Soils RF-ON-3B Zinc 242.0 100 600 2E+00 4E-01
On-Impoundment Soils RF-ON-3C Arsenic 6.2 20 100 3E-01 6E-02
On-Impoundment Soils RF-ON-3C Lead 15.0 140 900 1E-01 2E-02
On-Impoundment Soils RF-ON-3D Aluminum 17,600.0 600 NA 3E+01 NC
On-Impoundment Soils RF-ON-3D Antimony 10.0 NA NA NC NC
On-Impoundment Soils RF-ON-3D Arsenic 46.0 20 100 2E+00 SE-01
On-Impoundment Soils RF-ON-2D Barium 233.0 3000 NA 9E-02 NC
On-Iinpoundment Soils RF-ON-3D Cadmium 3.5 1.6 20 2E+00 2E-01
On-Impoundment Soils RF-ON-3D Chromiwmn 24.5 0.4 100 6E+01 2E-01
Ou-Impoundment Soils RF-ON-3D Copper 84.5 40 150 2E+00 6E-01
On-Impoundment Soils RF-ON-3D Lead 574.5 140 900 4E+00 6E-01
On-Impoundment Soils RF-ON-3D Mercury 1.0 0.1 30 1E+01 3E-02
On-Impoundment Soils RF-ON-3D Selenium 2.5 2 100 1E+00 3E-02
On-Impoundment Soils RF-ON-3D Silver 2.5 50 NA SE-02 NC
On-Impoundment Soils RF-ON-3D Zinc 748.0 100 600 - 7E+60 LE+00
On-Impoundment Soils RF-ON-3E Aluminum 21,800.0 600 NA 4E+01 NC
On-Impoundment Soils RF-ON-3E Antimony 2.5 NA NA NC NC
On-Impoundment Soils RF-ON-3E Arsenic 4.0 20 100 2E-01 4E-02
On-Impoundment Soils RF-ON-3E Barium 360.5 3000 NA 1E-01 NC
On-Impoundment Soils RF-ON-3E Cadmium 0.3 1.6 20 2E-01 1E-02
On-Impoundment Soils RF-ON-3E Chromium 217 0.4 100 SE+H1 2E-01
On-Impoundment Soils RF-ON-3E Copper 213 40 150 SE-01 1E-O1
On-Impoundment Soils RF-ON-3E Lead 21.0 140 900 2E-01 2E-02
On-Impoundment Soils RF-ON-3E Mercury 0.1 0.1 30 5E-01 2E-03
On-Impoundment Soils RF-ON-3E Selenium 2.3 2 100 1E+00 3E-02
On-Impoundment Soils RF-ON-3E Silver 2.5 50 NA SE-02 NC
On-Impoundment Soils RF-ON-3E Zinc 62.0 100 600 6E-01 1E-01
On-lmpoundment Soils RF-ON-3F Arsenic 23.0 20 100 LE+00 2E-01
On-lmpoundment Soils RF-ON-3F Lead 231.0 140 900 2E+00 3E-01
On-Impoundment Soils RF-ON-3G Arsenic 12.0 20 100 6E-01 1E-01
On-Impoundment Soils RF-ON-3G Lead 23.0 140 900 2E-01 3E-02
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DRAFT
Soil Invertebrate Hazard Quotients (HQs) for Direct Contact with Soils and Tailings
Richardson Flat Tailings Site

Screening Ecological Risk Assessment

* Average concentration across all depths; duplicate/split samples averaged with field samples.

Soil Invertebrate .
Benchmark (mg/kg dw) Soil HQ

Reach Station ID Parameter | Conc* (mg/kg) Low High Low High
On-Impoundment Soils RF-ON-3H Arsenic 7.3 20 100 4E-01 8E-02
On-Impoundment Soils RF-ON-3H Lead 25.0 140 900 2E-01 3E-02
On-Impoundment Soils RF-ON-31 Arsenic 9.0 20 100 5E-01 9E-02
On-Impoundment Soils RF-ON-31 Barium 187.0 3000 NA 6E-02 NC
On-Impoundment Soils RF-ON-31 Cadmium 1.0 1.6 20 6E-01 SE-02
On-Impoundment Soils RF-ON-31 Chromium 20.0 0.4 100 SE+H01 2E-01
On-Impoundment Soils RF-ON-31 Copper 25.0 40 150 6E-01 2E-01
On-Impoundment Soils RF-ON-31 Lead 127.0 140 900 9E-01 1E-01
On-Impoundment Soils RF-ON-31 Mercury 0 0.1 30 5E-01 2E-03
On-lmpoundment Soils RF-ON-31 Selenium 2.5 2 100 1E+00 3E-02
On-Impoundment Soils RIF-ON-31 Silver 2.5 50 NA SE-02 NC
On-Impoundment Soils RF-ON-31 Zinc 209.0 100 600 2E+00 3E-01
On-Impoundment Soils RF-ON-4A Arsenic 81.0 20 160 4E+00 8E-01
On-Impoundment Soils RF-ON-4A Lead 1,350.0 140 900 1E+01 2EH)0
On-Impoundment Soils RF-ON-4B Arsenic 11.0 20 100 6E-01 1E-0l
On-Impoundment Soils RF-ON-4B Lead 63.0 140 900 5E-01 7E-02
On-Impoundment Soils RF-ON-4C Aluminum 18.900.0 600 NA 3E+01 NC
On-Impoundment Soils RF-ON-4C Antimony 2.5 NA NA NC NC
On-Impoundment Soils RF-ON-4C Arsenic 12.5 20 100 6E-01 1E-01
On-Impoundment Soils RF-ON-4C Barium 240.0 3000 NA 8E-02 NC
On-Impoundment Soils RF-ON-4C Cadmium 2.3 1.6 20 2E+00 1E-01
On-Impoundment Soils RF-ON-4C Chromium 225 0.4 100 6E+01 2E-01
On-Impoundment Soils RF-ON-4C Copper 325 40 150 8E-01I 2E-01
On-Impoundment Soils RF-ON-4C Lead 15 140 900 8E-01 1E-01
On-Impoundment Soils RF-ON-4C Mercury 0.5 0.1 30 SE+00 2E-02
On-Impoundment Soils RF-ON-4C Selenium 2.5 2 100 1E+00 3E-02
On-Impoundment Soils RF-ON-4C Silver 2.5 50 NA 5E-02 NC
On-Impoundment Soils RF-ON-4C Zinc 2225 100 600 2E+00 4E-01
On-Impoundment Soils RF-ON-4D Aluminum 21.600.0 600 NA 4E+01 NC
On-Impoundment Soils RF-ON-4D Antimony 25 NA NA NC NC
On-Impoundment Soils RF-ON-4D Arsenic 6.5 20 100 3E-01 7E-02
On-Impoundment Soils RF-ON-4D Barium 327.0 3000 NA 1E-01 NC
On-Impoundment Soils RF-ON-4D Cadmium 0.3 1.6 20 2E-01 1E-02
On-Impoundment Soils RF-ON-4D Chromium 22.5 0.4 100 6E+01 2E-01
On-Impoundment Soils RF-ON-4D Copper 28.0 40 150 7E-01 2E-01
On-Impoundment Soils RF-ON-4D Lead 17.5 140 900 1E-01 2E-02
On-Impoundment Soils RF-ON-4D Mercury 0.1 0.1 30 5E-01 2E-03
On-Impoundment Soils RF-ON-4D Selenium 2.5 2 100 1E+00 3E-02
On-Impoundment Soils RF-ON-4D Silver 2.5 50 NA 5E-02 NC
On-Impoundment Soils RF-ON-4D Zinc 30.0 100 600 8E-01 1E-01
On-Impoundment Soils RF-ON-4E Arsenic 7.0 20 100 4E-01 7E-02
On-Impoundment Soils RF-ON-4E Lead 200 140 900 1E-01 2E-02
On-Impoundment Soils RF-ON-4F Aluminum 21.900.0 600 NA 4E+01 NC
On-Impoundment Soils RF-ON-4F Antimony 2.5 NA NA NC NC
On-Impoundment Soils RF-ON-4F Arsenic 6.7 20 100 3E-01 7E-02
On-Impoundment Soils RF-ON-4F Barium 218.5 3000 NA 7E-02 NC
On-Impoundment Soils RF-ON-4F Cadmium 0.8 1.6 2 53E-01 4E-02
On-Impoundment Soils RF-ON-4F Chromium 17.0 0.4 100 4E+01 2E-01
On-Impoundment Soils RF-ON-4F Copper 24.7 40 130 6E-01 2E-01
On-Impoundment Soils RF-ON-4F Lead 293 140 900 2E-01 3E-02
On-Impoundment Soils RF-ON-4F Mercury 0.1 0.1 30 1E+00 4E-03
On-Impoundment Soils RF-ON-4F Selenium 2.5 2 100 1E+00 3E-02
On-Impoundment Soils RF-ON-4F Silver 2.3 30 NA 5E-02 NC
On-Impoundment Soils RF-ON-4F Zinc 185.3 100 600 2E+H00 3E-01
On-hlmpoundment Soils RF-ON-4G Aluminum 26,100.0 600 NA 4E+01 NC
On-Impoundment Soils RF-ON-4G Antimony 2.5 NA NA NC NC
On-Impoundment Soils RF-ON-4G Arsenic 6.7 20 100 3E-01 TE-02
On-Impoundment Soils RF-ON-4G Cadmium 0.3 1.6 20 2E-01 1E-02
On-Impoundment Sotls RF-ON-4G Chromium 20.0 0.4 100 SE+01 2E-01
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DRAFT
Soil lnvertebrate Hazard Quotients (HQs) for Direct Contact with Soils and Tailings
Richardson Flut Tailings Site

Screening Ecological Risk Assessment

* Average concentration across all depths; duplicate/split samples averaged with field samples.

Soil Invertebrate .
Benchmark (mg/kg dw) SolHQ
Reach Station ID Parameter | Conc* (mg/ko) Low High Low High
On-Impoundment Soils RF-ON-4G Copper 38.0 40 150 IE+00 3E-01
On-Impoundment Soils RF-ON-4G Lead 227 140 900 2E-01 3E-02
On-Impoundment Soils RF-ON-4G Mercury 0.1 0.1 30 SE-01 2E-03
On-Impoundment Soils RF-ON-4G Selenium 2.5 2 100 LE+00 3E-02
On-Impoundment Soils RF-ON-4G Silver 2.5 50 NA 3E-02 NC
On-Impoundment Soils RF-ON-4G Zinc 1060.0 100 600 1E+00 2E-01
On-Impoundment Soils RF-ON-4H Aluminum 24,700.0 600 NA 4E+01 NC
On-Impoundment Soils RF-ON-4H Antimony 2.5 NA NaA NC NC
On-Impoundment Soils RF-ON-4H Arsenic 7.0 20 100 4E-01 7E-02
On-Impoundment Soils RF-ON-4H Cadmium 0.3 1.6 20 2E-01 1E-02
On-Impoundment Soils RF-ON-4H Clromium 24.0 0.4 100 6E+01 2E-01
On-Impoundment Soils RF-ON-4H Copper 28.0 40 150 7E-01 2E-01
On-Impoundment Soils RF-ON-4H Lead 29.0 140 900 2E-01 3E-02
On-Impoundment Soils RF-ON-4H Mercury 0.1 0.1 30 5E-01 2E-03
On-Impoundment Soils RF-ON-4H Selenium 2.5 2 100 LE+00 3E-02
On-Impoundment Soils RF-ON-4H Silver 2.5 50 NA SE-02 NC
On-Impoundment Soils RF-ON-4H Zinc 115.0 100 600 {E+00 2E-01
On-Impoundment Soils RF-ON-41 Arsenic 17.0 20 100 9E-01 2E-01
On-Impoundment Soils RF-ON-41 Lead 244.0 140 900 2E+00 4E-01
On-Impoundment Soils RF-ON-5A Arsenic 3.0 20 100 7E-01 1E-01
On-Impoundment Soils RF-ON-3A Lead 42.0 140 900 3E-01 SE-02
On-Impoundment Soils RF-ON-3B Aluminum 18,400.0 600 NA 3E+01 NC
On-Impoundment Soils RF-ON-3B Antimony 2.5 NA NA NC NC
On-Impoundment Soils RF-ON-5B Arsenic 4.3 20 100 2E-01 4E-02
On-Impoundment Soils RF-ON-5B Batium 198.0 3000 NA 7E-02 NC
On-Impoundment Soils RF-ON-3B Cadmium 03 1.6 20 2E-01 1E-02
On-Impoundment Soils RF-ON-3B Chromium 20.5 0.4 100 SE+01 2E-01
On-Impoundment Soils RF-ON-5B Copper 23.0 40 150 6E-01 2E-01
On-Impoundment Soils RF-ON-5SB Lead 21.5 140 900 2E-01 2E-02
On-Impoundment Soils RF-ON-5B Mercury 0.1 0.1 30 5E-01 2E-03
On-Impoundment Soils RF-ON-5B Selenium 2.5 2 100 1E+00 3E-02
On-Impoundment Soils RF-ON-5B Silver 2.5 30 NA SE-02 NC
On-Impoundment Soils RF-ON-5B Zinc 66.0 100 600 7E-01 LE-01
On-Impoundment Soils RF-ON-3C Arsenic 15.0 20 100 8E-01 2E-01
On-Impoundment Soils RF-ON-5C Lead 159.0 140 900 1E+00 2E-01
On-Impoundment Soils RF-ON-3D Aluminum 26.100.0 600 NA 4E+01 NC
On-Impoundment Soils RF-ON-3D Antimony 2.5 NA NA NC NC
On-Impoundment Soils RF-ON-5D Arsenic 5.0 20 100 3E-01 SE-02
On-Impoundment Soils RF-ON-5D Barium 175.0 3000 NA 6E-02 NC
On-Impoundment Soils RF-ON-5D Cadmium 0.3 1.6 20 2E-01 1E-02
Oun-Impoundment Soils RF-ON-5D Chromium 36.0 0.4 100 9E+01 4E-0
On-Impoundment Soils RF-ON-5D Copper 26.0 10 150 7E-01 2E-01
On-Impoundment Soils RF-ON-5D Lead 23.0 140 900 2E-01 3E-02
On-Impoundment Soils RF-ON-3D Mercury 0.1 0.1 30 SE-01 2E-03
On-Impoundment Soils RF-ON-5D Selenium 2.5 2 100 LE+00 3E-02
On-Impoundment Soils RF-ON-35D Silver 2.5 30 NA SE-02 NC
On-Impoundment Soils RF-ON-3D Zine 87.5 100 600 9E-01 1E-01
On-Impoundment Soils RF-ON-3E Arsenic 2.5 20 100 1E-01 3E-02
On-Impoundment Soils RF-ON-3E Lead 15.0 140 900 1E-01 2E-02
On-Impoundment Soils RF-ON-3F Arsenic 12.0 20 100 6E-01 1E-Ot
On-Impoundment Soils RF-ON-3F Lead 25.0 140 900 2E-01 3E-02
On-Impoundment Soils RF-ON-3G Arsenic 20.0 20 100 1E+00 2E-01
On-Impoundment Soils RF-ON-5G Lead 333.0 140 900 2E+00 4E-01
On-Impoundment Soils RF-ON-3H " Arsenic 9.2 20 100 SE-01 9E-02
On-lmpoundment Soils RF-ON-5H Lead 32.0 140 900 4E-01 6E-02
On-lmpoundment Soils RF-ON-6D Arsenic 17.0 20 1060 9E-01 2E-01
On-Impoundment Soils RF-ON-6D Lead 135.0 140 900 1E+00 2E-01
Site Tailings RF-TA-TP! Aluminum 2.260.0 600 NA 4E+H00 NC
Site Tailings RF-TA-TP! Antimony 30.7 NA NA NC NC
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Soil Invertebrate Hazard Quotients (HQs) for Direct Coutact with Soils and Tailings

* Average concentration across all depths; duplicate/s

Richardson Flat Tailings Site

Screening Ecological Risk Assessment

plit samples averaged with field samples.

Suil Invert Risk_Soil Distrib.xls: HQ Cales

Soil Invertebrate s
Benchmark (mg/kg dw) Soll HQ

Reach Station ID Parameter { Conc* (mg/kg) Low High Low High
Site Tailings RF-TA-TP! Arsenic 219.0 20 100 1E+01 2E+00
Site Tailings RF-TA-TP1 Cadmium 273 1.6 20 2E+01 1E+00
Site Tailings RF-TA-TP! Chromium 8.6 0.4 100 2E+01 9E-02
Site Tailings RF-TA-TP1 Copper 522.2 40 150 1E+01 3E+H00
Site Tailings RF-TA-TP1 Lead 4,328.3 140 900 3E+H01 SE+00
Site Tailings RF-TA-TP1 Mercury 0.5 0.1 30 SE+00 2E-02
Site Tailings RF-TA-TP1 Selenium 4.7 2 100 2E+00 SE-02
Site Tailings RF-TA-TP1 Silver 18.5 50 NA 4E-01 NC
Site Tailings RF-TA-TP1 Zinc 5,136.7 100 600 5E+01 9E+H0
Site Tailings RF-TA-TP2 Aluminum 3,986.7 600 NA TE+00 NC
Site Tailings RF-TA-TP2 Antimony 174.9 NA NA NC NC
Site Tailings RE-TA-TP2 Arsenic 308.9 20 100 2E+01 3EH00
Site Tailings RF-TA-TP2 Cadmium 42.6 1.6 20 3E+H01 2E+00
Site Tailings RF-TA-TP2 Chromium 30.2 0.4 100 S8E+01 2E-01
Site Tailings RF-TA-TP2 Copper 475.1 40 150 1E+01 3E+H00
Site Tailings RF-TA-TP2 Lead 5.508.3 140 900 4E+01 6E+00
Site Tailings RF-TA-TP2 Mercury 4.0 0.1 30 4E+01 1E-01
Site Tailings RF-TA-TP2 Selenium 10.7 2 1060 SE+00 1E-01
Site Tailings RF-TA-TP2 Silver 40.8 50 NA S8E-01 NC
Site Tailings RF-TA-TP2 Zinc 7.190.8 100 600 TE+01 1E+01
Site Tailings RF-TA-TP3 Aluminum 1,987.2 600 NA 3E+00 NC
Site Tailings RF-TA-TP3 Antimony 107.7 NA NA NC NC
Site Tailings RF-TA-TP3 Arsenic 224.3 20 100 1E+01 2E+00
Site Tailings RF-TA-TP3 Cadmium 33.8 1.6 2 2E+01 2EH0
Site Tailings RF-TA-TP3 Chromium 18.2 0.4 100 SE+01 2E-01
Site Tailings RF-TA-TP3 Copper 253.5 40 150 6E+00 2E+00
Site Tailings RF-TA-TP3 Lead 3.796.7 140 900 3E+01 4E+00
Site Tailings RF-TA-TP3 Mercury 16.0 0.1 30 2E+02 SE-01
Site Tailings RF-TA-TP3 Selenium 113 2 100 6E+00 LE-01
Site Tailings RF-TA-TP3 Silver 238 50 NA SE-01 NC
Site Tailings RF-TA-TP3 Zinc 5.865.0 100 600 6E+01 1E+01
Site Tailings RF-TSDD-GL30 | Aluminum 13.377.8 600 NA 2E+01 NC
Site Tailings RF-TSDD-GL30 | Antimony 125.5 NA NA NC NC
Site Tailings RF-TSDD-GL50 |  Arsenic 197.4 20 100 1E+H01 2E+00
Site Tailings RF-TSDD-GL30 { Cadmium 28.8 1.6 20 2E+01 LE+00
Site Tailings RF-TSDD-GL50 | Chromium 225 0.4 100 6E+01 2E-01
Site Tailings RF-TSDD-GL30 { Copper 3113 40 150 SE+H)0 2E+00
Site Tailings RF-TSDD-GLS0 Lead 4.059.8 140 900 SE+H01 SE+H0
Site Tailings RF-TSDD-GLS0 | Mercury 2.3 0.1 30 3E+01 9E-02
Site Tailings RF-TSDD-GL30 | Selenium 4.1 2 100 2E+00 4E-02
Site Tailings RF-TSDD-GL30 Silver {260 50 NA SE-01 NC
Site Tailings RF-TSDD-GLS50 Zine 5.728.8 100 600 6E+01 1E+01
Site Tailings RF-TSDD-GL32 | Aluminum 14,027.0 600 NA 2E+01 NC
Site Tailings RF-TSDD-GL52 | Antimony 2538 NA NA NC NC
Site Tailings RF-TSDD-GL532 |  Arsenic 321.8 20 100 2E+01 3E+H00
Site Tailings RF-TSDD-GL52 | Cadmium 51.1 1.6 20 3E+01 3E+00
Site Tailings RF-TSDD-GL52 | Chromium 27.5 0.4 100 TE+01 3E-01
Site Tailings RF-TSDD-GL521 Copper 620.0 40 150 2E+01 4E+H00
Site Tailings RF-TSDD-GL32 Lead 10.699.5 140 900 S8E+01 1E+01
Site Tailings RF-TSDD-GL32 | Mercury 5.5 0.1 30 6E+01 2E-01
Site Tailings RF-TSDD-GL52 | Selenium 113 2 100 6E+00 LE-01
Site Tailings RF-TSDD-GL32 Silver 39.8 50 NA 8E-01 NC
Site Tailings RF-TSDD-GL32 Zinc 7.818.5 100 600 S8E+H)1 1E+01
Site Tailings RF-TSDD-GLS53 | Aluminum 16.131.5 600 NA SE+01 NC
Site Tailings RF-TSDD-GLS3 | Antimony 2128 NA NA NC NC
Site Tailings RF-TSDD-GLS53 Arsenic 319.7 20 100 2E+01 SE+H00
Site Tailings RF-TSDD-GL33 | Cadmium 36.9 1.6 20 4E+H01 SE+H00
Site Tailings RF-TSDD-GLS3 | Chromium 20.3 0.4 100 TE+01 3E-01
Site Tailings RF-TSDD-GL33 Copper 678.5 40 150 2E+01 SEHO
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Soil Invertebrate Hazard Quotients (HQs) for Direct Contact with Soils and Tailings

Richardson Flat Tailings Site

Screening Ecological Risk Assessment

* Average concentration across all depths; Jduplicate/split samples averaged with tield samples.

Soil Invert Risk_Soil Distrib.xls: HQ Cales

Seil Invertebrate .
Benchmark (mg/kg dw) Soil HQ
Reach Station ID Parameter | Conc* (mg/kg) Low High Low High
Site Tailings RF-TSDD-GL53 Lead 10,533.5 140 900 SE+01 1E+01
Site Tailings RF-TSDD-GLS3 | Mercury 10.6 0.1 30 1E+02 4E-01
Site Tailings RF-TSDD-GL53 | Selenium 133 2 100 TE+HO0 1E-01
Site Tailings RF-TSDD-GL33 Silver 61.3 50 NA LE+00 NC
Site Tailings RF-TSDD-GL353 Zinc 9,420.0 100 600 9E+01 2E+01
Site Tailings RF-TSDD-GL56 | Aluminum 11,442.5 600 NA 2E+01 NC
Site Tailings RF-TSDD-GL36 | Antimony 89.2 NA NA NC NC
Site Tailings RF-TSDD-GL56 | Arsenic 136.3 20 100 TE+00 LE+00
Site Tailings RF-TSDD-GL56 | Cadmium 233 1.6 20 1E+01 1E+00
Site Tailings RF-TSDD-GL56 | Chromium 21.5 0.4 100 SE+01 2E-01
Site Tailings RF-TSDD-GL36 | Copper 247.5 40 150 6E+00 2E+00
Site Tailings RF-TSDD-GL56 Lead 2.897.5 140 900 2E+01 SE+00
Site Tailings RF-TSDD-GLS6 | Mercury 1.8 0.1 30 2E+01 GE-02
Site Tailings RF-TSDD-GL56 | Selenium 2.5 2 100 1E+00 3E-02
Site Tailings RF-TSDD-GL36 Silver 203 S0 NA 4E-01 NC
Site Tailings RF-TSDD-GL36 Zinc 4,518.5 100 600 SE+01 SEHI0
Site Tailings RF-TSDD-GL58 | Aluminum 14.787.5 600 NA 2E+01 NC
Site Tailings RF-TSDD-GL38 | Antimony 58.3 NA NA NC NC
Site Tailings RF-TSDD-GL58 | Arsenic 144.0 20 100 7E+00 IE+00
Site Tailings RF-TSDD-GLS8 [ Cadmium 227 1.6 20 1E+01 TE+00
Site Tailings RF-TSDD-GL58 | Chromium 21.0 0.4 100 SE+01 2E-01
Site Tailings RF-TSDD-GL58 §  Copper 168.5 40 150 4E+00 1E+00
Site Tailings RF-TSDD-GL58 Lead 2.622.0 140 900 2E+01 3E+00
Site Tailings RF-TSDD-GL38 | Mercury 2.6 0.1 30 3E+01 9E-02
Site Tailings RF-TSDD-GL58 | Seleninm 113 2 100 6E+00 1E-01
Site Tailings RF-TSDD-GL58 Silver 153 50 NA 3E-01 NC
Site Tailings RF-TSDD-GL58 Zinc 3.378.0 100 600 SE+01 6E+00
Site Tailings RF-TSDD-GL59 | Aluminum 13,622.0 600 NA 2E+01 NC
Site Tailings RF-TSDD-GL39 | Antimony 168.3 NA NA NC NC
Site Tailings RF-TSDD-GL39 | Arsenic 219.0 20 100 1E+01 2E+00
Site Tailings RF-TSDD-GL59 | Cadmium 24.0 1.6 20 1E+01 LE+00
Site Tailings RF-TSDD-GL359 | Chromium 24.0 0.4 100 6E+01 2E-01
Site Tailings RF-TSDD-GL59 ( Copper 418.5 40 150 1E+01 3E+00
Site Tailings RF-TSDD-GL39 Lead 3.834.5 140 900 3E+01 4E+00
Site Tailings RF-TSDD-GL59 | Mercury 13.6 0.1 30 1E+02 SE-01
Site Tailings RF-TSDD-GL359 | Selenium 6.1 2 100 3E+00 6E-02
Site Tailings RF-TSDD-GL39 Silver 22.8 50 NA SE-01 NC
Site Tailings RF-TSDD-GL59 Zinc 5.462.0 100 600 SE+01 9E+00
Site Tailings RF-TSDD-GL62 | Aluminum 17,379.5 600 NA SE+01 NC
Site Tailings RF-TSDD-GL62 | Antimony 453 NA NA NC NC
| Site Tailings RF-TSDD-GL62 | Arsenic 99.6 20 100 SE+00 LE+00
Site Tailings RF-TSDD-GL62 | Cadmium 20.1 1.6 20 1E+01 1E+00
Site Tailings RF-TSDD-GL62 | Chromium 22.5 0.4 100 6E+01 2E-01
Site Tailings RF-TSDD-GL62| Copper 126.5 40 150 3EHO 8E-01
Site Tailings RF-TSDD-GL62 Lead 1.572.0 140 900 1E+01 2E+00
Site Tailings RF-TSDD-GL62 | Mercury 0.7 0.1 30 TE+00 2E-02
Site Tailings RF-TSDD-GL62 | Selenium 5.9 2 100 3E+00 6E-02
Site Tailings RF-TSDD-GL62 Silver 11.3 50 NA 2E-01 NC
Site Tailings RF-TSDD-GL62 Zinc 2.981.0 100 600 3E+01 SE+H00
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